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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS — = ' 

[Claim(s)] j u- u u 

[Claim 1] The constituent for electrolytes characterized by including the compound which has the 
functional group in which ether Unkage and bridge formation are possible, and for which a bridge can 
be constructed, a high molecular compound, and an electrolyte salt. 

[Claim 2] The compound in which the aforementioned bridge formation is possible is a constituent 
for electrolytes according to claim 1 characterized by including one sort which has at least one 
functional group which can construct a bridge, or two sorts or more of compounds. • 
[Claim 3] The compound in which the aforementioned bridge formation is possible is a constituent 
for electrolytes according to claim 1 characterized by including the compound which has at least one 
free end which the functional group which can construct a bridge is not allotted and includes ether 

[CMm 4] The compound in which the aforementioned bridge formation is possible is a constituent 
for electi^olytes according to claim 1 characterized by including an ester compound. 
[Claim 5] The compound in which the aforementioned bridge formation is possible is a constituent 
for electrolytes according to claim 4 characterized by including at least one sort in a monoester 
compound, a diester compound, and a triester compound. 

[Claim 61 The compound in which the aforementioned bridge formation is possible is a constituent 
for electrolytes according to claim 5 characterized by including the diester compound expressed with 
following ** 1. 

PFormulal] , „ . „ o 

' Ri o / R2 \ 0 R3 

CH2=C-C-0-(-CH2CH20-3srVCH2CHO--3ly-C-C=CH2 

(Rl, R2, and R3 express a hydrogen atom or an alkyl group among a formula, and x and y are the 
integers ofx>=landy>=0 or x>=0, and y>=l.) 

[Claim 7] The compound in which the aforementioned bridge formation is possible is a constitiient 

for electrolytes according to claim 6 characterized by including the monoester compound expressed 

with ** 2 of further the following. 

[Formula 2] 

R4 0 / R5 \ 

CH2=C-C-O-(-CH2CH20-)r^CH2CH0-/Y-R8 

(R4, R5, and R6 express a hydrogen atom or an alkyl group among a formula, and X and Y are the 
integers of X>=1 and Y>=0 or X>=0, and Y>=1.) 

[Qaim 8] The weight ratio (a monoester compound / diester compound) of the aforementioned 
monoester compound to the aforementioned diester compound is a constituent for electrolytes 
according to claim 7 characterized by being within the Umits of 5.0 or less more greatiy than 0. 
[Claim 9] The compound in which the aforementioned bridge formation is possible is a constituent 
for electrolytes according to claim 5 characterized by including tiie diester compound expressed with 
following ** 3. 

..Klweb!}5gi_ejje?u=http%3A%2F%2Fwww6.ipdl.jpo.go.jp%2Frokuj^^ 
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CH2-0-f-CH2CH20-^ ateCHO-JLy _(l =CH2 



/ CH3 \ 0 
)-^CH2CHO-4-!!-C=< 



/ CHa \ 0 Rs 



CH2 



<— 0-hCH2CH20-)^»l2CHO-;Lc-C==< 

/ CH3 \ 0 R9 
-Oi-CH2(»H20-3XaH2CHO^I! ^ C = 



i^tei^'nTi^ express a hydrogen atom or an alkyl group among a formula, and p and q are the 
integers of p>=l and q>=0 or p>=0, and q>=l.) "4aiouic 
[Claim 10] The compound in which the aforementioned bridge formation is possible is aconstituent 
Zf^^^:7m^r.f^/ characterizedby being 'copolymer including t^c^^^ 
^SHl ^""""^^S ** 4. and the composition unit expressed with following ** 5 



[Formula 4] 
-f-CH2CH0-)- 



CH2 

I 

0-4-CH2CH20-)t— Rio 



(RIO expresses at least one sort in an alkyl group, an ARUKENIRU machine a cvcloalkvl machine 



integer of l<=h<=12.) 
[Formula 5] 
-f-CH2CH0->- 



Rii 



f functional group in which Rll has an active hydrogen machine and an unsaturation 
double bond among a fonnula - at least - on the other hand - or the inside of Ae^SS 
winch has an active hydrogen machine and an unsaturation double bond - on the oS^d TZt 

[Claim 1 1] The rate of the aforementioned electrolyte salt to the compound in which the 
aforementioned bndge fonnation is possible is a constituent for elect^lytesTc^nSn^^^^ claim 1 
charactenzed by being the rate (the number of mols of the ether Unkage \mit in SZmd^n 
whchftenumberofmols/bri 

^ll^T. °"-ber of mols of the ether linkage uL in the compo^ wWch can 

construct a bndge, and being within the Hmits of five or less [ 0.0001 or more 1 

[Claim 12] The aforementioned high molecular compound is a constituent for electrolvtes according 

Soia 6f '''''''^ "''"''"^ '^^^^^ 



[Formula 6] 

CHa CH3 
CH3— Si — O— Da — D'b— SI — CH3 
CH3 CH3 



CHa 

D«— a— 0— 
I 

CHa 



.ytran_web_cgi_eije?u=htQ,%3A%2F%2Fwww6JpdlJpo.gojp%2^^ 



Page 3 of 8 

CH3 

iy=— Si— 0— 

CH2-CH2-CH2-0-<-CH2-CH2-O^CH-CH2-0-^Rl2 

\ CH3 L 

(a expresses the integer of 0 to 100 among a formula, b expresses the integer of 1 to 100, m expresses 
tiie integer of 0 to 100, n expresses the integer of 0 to 100, and R12 expresses a hy Jogen atom or m 
alkyl giSup.) In addition, at the time of b> 1, even if b D' is the same, they may differ. Moreover, the 
hydrogen atom contained in D' and R12 may be replaced by the halogen atom 
[Claim 13] The rate of the aforementioned electrolyte salt to the aforementioned siloxane denvative 
is a constituent for electrolytes according to claim 12 characterized by being the rate (tiie number of 
mols of the ether Unkage unit in the number of mols / siloxane derivative of an electirolyte salt) of the 
number of mols of an electrolyte salt to the number of mols of tiie ether linkage unit m a siloxane 
derivative, and being within the limits of five or less [0.0001 or more]. 
[Claim 14] The constituent for electirolytes according to claim 12 characterized by including me ^ 
compound in which the aforementioned bridge formation is possible by within tiie hmite below ttie 
10000 weight sections more than 10 weight sections to die 100 weight sections of the aforementioned 

siloxane derivative. j • * • „«^„»*;t„««# 

[Claim 15] The average molecular weight of the aforementioned siloxane denvative is a constitoent 
for electirolytes according to claim 12 characterized by being 100000 or less. , 
[Claim 16] The aforementioned electrolyte salt is a constitoent for electirolytes according to claim 1 ■ 

characterized by being Utiiium salt. . , j u a 

[Qaim 17] The electrolyte characterized by flie compound which has ether hnkage and a bndge 

formation machine containing the compound over which die bridge was constoucted m die bndge 
fonnation machine, a high molecular compound, and an electrolyte salt. . 
[Claim 18] The compound by which bridge fonnation was earned out [ aforementioned ] is an 
electtolyte according to claim 17 witfi which one sort which has at least one bndge fonnation ^ 
machine, or two sorts or more of compounds are characterized by having tiie stiructiire where tiie 
bridge was constiructed in the bridge formation machine. 

[Claim 19] The compound by which bridge formation was carried out [ aforementioned ] is an 
electrolyte according to claun 17 characterized by having a free end side chain including ether 

^iSm 20] The compound by which bridge fonnation was canied out [ aforementioned ] is an 
electrolyte according to claim 17 witii which an ester compound is characterized by having tiie 
stiiictoire where tiie bridge was constiucted in tiie bridge formation machine. 
[Claim 21] The compound by which bridge fonnation was canied out [ aforementioned ] is an 
electrolyte according to claim 20 characterized by having tiie stiructure where tiie bndge was 
constiucted over at least one sort in a monoester compound, a diester compound, and a ttiester 
compound in the bridge formation machine. 

[Claim 22] The compound by which bridge fonnation was canied out [ aforementioned J is an _ 
electi-olyte according to claim 21 witii which tiie diester compound expressed witii following 7 is 
characterized by having tiie stiiictore where tiie bridge was constiucted in tfie bndge fonnation 
machine. 

rFonnula7] , „ v ^ « 

I II I II I 

CH2=C — C --0-<-CH2CH20-)scV-CH2CHO-/5r C — C =CH2 

(Rl, R2, and R3 express a hydrogen atom or an alkyl group among a fonnula, and x and y are tiie 
integers of x>=l and y>=0 or x>=0, and y>=l .) ■ 
[Claim 23] The compound by which bridge fonnation was carried out [ aforementioned ] is an 
electiolyte according to claim 22 witii which tiie monoester compound expressed witii ** 8 of further 
tiie following is characterized by having tiie sttuctiire where tiie bridge was constoucted m die bndge 
.../toan_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdl.jpo.go.jp%2FTokujito%2Ftjitemcnt.ipd^ 
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DFonnula 8] 

CH2=C-C -O-f-CH2CH20H5^CH2CHO-jLR6 

ISTi^f ^ compound by which bridge fomiation was carried out [ aforementioned 1 is an 
electrolyte accordmg to clami 23 characterized by having more greatly than 0 the sti^^tere the 

whe^'rb^ri^:'^°":*ff"^^ 

where Ae tadge w^ constructed over the monoester compound in the bridge formation machine 
withm the hmits of 5 0 or less in the weight ratio (a mono^ter compound f^^^^^^^^t^ 
monoester compound to a diester compound. w^mpounaj or a 

[Claim 25] The compound by which bridge formation was carried out [ aforementioned 1 is an 

^terizedbyhavmgthesl^cturewherethebridgewasconstrucJinthebridgefo^^^^ 
[Formula 9] 

/ CH3 \ 0 R7 
CH2-0-f-CH2CH20-^CH2CHO-^i!-i=:CH2 

/ CH3 \ 0 Ra 



— O-^CH2CH20-^ateCH0-TL-cl -C =CH? 

/ CH3 \ O Ra 
CH2-O-e-CH2CH2O-34rCH2CH0-TLc --C =CH2 

[Clmm 26] The compound by which bridge formation was carried out [ aforementioned 1 is an 
electrolyte accordmg to claim 17 with which a copolymer including the composS^ exLsed 
with the composition unit expressed with following ** 10 and follcfwing ** 1 7 cla^ac^S 

■i-CHsDHO-h 

CH2 
I 

O-t-CH2CH2O-Jj^Rl0 

^10 expresses at least one sort in an alkyl group, an alkenyl machine, a cycloalkyl machine an aivl 
g^up, an^aralkyl machme. and a tetrahydropyranyl group among a fomull anTh "t:gS o7 

[Formula 11] 
^-CH2CH0-^ 

Rii 

rr^TH^srr:^?— — ^^^^ 

group IS expressed to a list at least) uwcmne, ana an aryl 

.7tran_web_cgi.eije?u=http%3A%2F%2Fwww6.ipdl.jpo.go.jp%2Fro^ 
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[Claim 27] The rate of the aforementioned electrolyte salt to the compound by which bridge 
formation was carried out [ aforementioned ] is an electrolyte according to claim 17 characterized by 
being the rate (the number of mols of the ether linkage unit in the number of mols / compound with 
which the bridge was constructed of an electrolyte salt) of the number of mols of an electrolyte salt to 
the number of mols of the ether linkage unit in the compound over which the bridge was constructed, 
and being within the limits of five or less [ 0.0001 or more ]. 

[Claim 28] The aforementioned high molecular compound is an electrolyte according to claim 17 
characterized by including the siloxane derivative expressed with following ** 12. 
[Foraiula 12] 

CH3 CHa 

CH3— Si — O— Da — D'b— SI —CHa 
I I 
CH3 CH3 



CH3 
I 

—Si— 0- 



CH3 



CHa 
I 

D=— Si-0 — 
I 

CH2~CH2— CH2-0-f-CH2— CH2— 0-^^CH— CH2— O-YR12 

\ CH3 /n 

(a expresses the integer of 0 to 100 among a formula, b expresses the integer of 1 to 100, m expresses 
the integer of 0 to 100, n expresses the integer of 0 to 100, and R12 expresses a hydrogen atom or an 
alkyl group.) In addition, at the time of b> 1, even if b D' is the same, they may differ. Moreover- the 
hydrogen atom contained in D' and R12 may be replaced by the halogen atom. 
[Claim 29] The rate of the aforementioned electrolyte salt to the aforementioned siloxane derivative 
is an electrolyte according to claim 28 characterized by being the rate (the number of mols of the . 
ether linkage unit in the number of mols / siloxane derivative of an electrolyte salt) of the number of 
mols of an electrolyte salt to the number of mols of the ether linkage unit in a siloxane derivative, and 
being within the limits of five or less [ 0.0001 or more ]. 

[Claim 30] The electrolyte according to claim 28 characterized by including the compound by which 
bridge formation was carried out [ aforementioned ] to the 100 weight sections of the aforementioned 
siloxane derivative by within the limits below the 10000 weight sections more than 10 weight 
sections. 

[Claim 31] The average molecular weight of the aforementioned siloxane derivative is an electrolyte 
according to claim 28 characterized by being 100000 or less. 

[Claim 32] The aforementioned electrolyte salt is an electrolyte according to claim 17 characterized 
by being lithium salt. 

[Claim 33] The manufacture method of the electrolyte characterized by mixing the compound which 
has the functional group in which ether linkage and bridge formation are possible, and for which a 
bridge can be constructed, a high molecular compound, and an electrolyte salt, and making the 
compound which can construct a bridge construct a bridge. 

[Claim 34] The manufacture method of the electrolyte according to claim 33 characterized by making 
the compound which can construct a bridge irradiating ultraviolet rays, an electron ray. X-rays, 
gamma rays, microwave, or a RF or by heating construct a bridge. 

[Claim 35] The manufacture method of the electrolyte characterized by adding an electrolyte salt after 
mixing the compound which has the functional group in which ether linkage and bridge formation are 
possible, and for which a bridge can be constructed, and a high molecular compound and making the 
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compound which can construct a bridge construct a bridge 

fS^ln^J."^^ manufacture method of the electrolyte according to claim 35 characterized by making 
the compound which can construct a bridge irradiating ultraviolet rays, an electron ray. X-rays 
gamma rays, microwave, or a RF or by heating construct a bridge ' 
!^IrS.^Jw,i^i!;^ ceU characterized by including the compound with which it is the cell equipped 
with Ae electrolyte with the positive electrode and the negative electrode, and the bridge was 
Snrr^^ T ?°^P°"",^ ^* ^hi'^h the aforementioned electrolyte has ether linage and a 
efeS^l^s^t"" ""^^'^'""^^^ 

[Qaim 38] The compound by whibh bridge formation was carried out [ aforementioned 1 is a ceU 
accordmgto claim 37 by which one sort which has at least one bridge fo^^^^ 

constructed m the bndge formation machine. 

[Cldm 39] The compomid by which bridge formation was carried out [ aforementioned 1 is an 
de^yteaccordmgtoclaim37characterizedbyhavingafreeendsii.chain^^^^^ 

[Claim 40] The compound by which bridge formation was carried out [ aforementioned 1 is a cell 
a^ordmgtoclaim37by wMch^ 

bndge was constructed in the bridge formation machine uv^iure wnere me 

[Claim 41] The compound by which bridge formation was carried out [ aforementioned 1 is a ceU 
fording to claim 40 characterized by having the structure where the Lge wS conS^ci^ ^er at 

frrnra™^^^"^"''^^^^^^ 

[Claim 42] The compound by which bridge formation was carried out [ aforementioned 1 is a cell 
according to clami 41 by which the diester compound expressed with followiT^MS is 

maXnl^ 
[Formula 13] 

n / R2 \ O R3 

CH2=C-C-0-^CH2CH20^CH2CHo4-C-C=CH2 

!nlp;^'nTi^ ^T'' ^y^^^I" ^tom or an alkyl group among a formula, and x and y are the 
mtegersof x>=l andy>=Oorx>=0,andy>=l.) ^'•wcuic 

[Claim 43] The compound by which bridge formation was carried out [ aforementioned 1 is a ceU 
according to clami 42 by which the monoester compomid expressed w th ** 14 of S^er Ae 

foJl^^rm^cZ^"^'^'^^^*^^^^^^-*^ 
[Formula 14] 

CH2=C -C -O4-CH2CH20-J5jVCH2CH0-jL.R6 

[Claim 44] The coinpomid by which bridge formation was carried out [ aforementioned ] is a cell 
ccn^^"f T "'"Z^l characterized by having more greatly than 0 the stmcture wherJe bridge w^ 
constructed over the diester compound in the bridge formation machine, and die struct^e where the 

cX^dti^rr^^:^^^^^^^ 

[Claim 45] The compound by which bridge formation was carried out [ aforementioned 1 is a cell 
according to ckim 41 by which die triester compound expressed with foUowinr** Tlis 
maX'il^ ^ ^"^^ ""^""^ "^^"^ ^'^^^^ constructed in die bridge formation 
ytran_web_cgi_eije?u=http%3A%2F%2Fwww6Jpdljpo.gojp%OT^ 
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[Foraiula 15] 

/ CHa \ O R7 
CHa— 0-f-CH2CH20^4-CH2CHO--/— C — i =CH2 

/ CHa \ 0 Rs 
CH — O CH2CH2O -fcV CH2CHO-JL I! _ i = C H2 



/ CHa \ O Ra 
I li I 

h-V-CH2CH0-/— C — C =< 



CH2— 0 CH2CH20-)-VCH2CHO-/— C — C =CH2 

(R7, R8, and R9 express a hydrogen atom or an alkyl group among a formula, and p and q are the 
integers of p>=l and q>=0 or p>=0, and q>=l.) 

[Claim 46] The compound by which bridge formation was carried out [ aforementioned ] is a cell, 
according to claim 37 by which a copolymer including the composition unit expressed with the 
composition xmit expressed with following ** 16 and following ** 17 is characterized by having the 
structure where the bridge was constructed in the bridge formation machine. 
[Formula 16] 

I 

CH2 

O"(-CH2CH20-)f^Rl0 

(RIO expresses at least one sort in an alkyl group, an alkenyl machine, a cycloalkyl machine, an aryl 

group, an aralkyl machine, and a tetrahydropyranyl group among a formula, and h is the integer of 

l<=h<=12.) 

[Formula 17] 
-^CHaCHO-)- 

Rn 

(the inside of the functional group in which Rll has an active hydrogen machine and an unsaturation 
double bond among a formula ~ at least - on the other hand ~ or the inside of the functional group 
which has an active hydrogen machine and an unsaturation double bond - on the other hand, at least 
one sort in a hydrogen atom, an alkyl group, an alkenyl machine, a cycloalkyl machine, and an aryl 
group is expressed to a list at least) 

[Claim 47] The rate of the aforementioned electrolyte salt to the compound by which bridge 
formation was carried out [ aforementioned ] is a cell according to claim 37 characterized by being 
the rate (the number of mols of the ether linkage unit in the number of mols / compound witii which 
the bridge was constructed of an electrolyte salt) of the number of mols of an electrolyte salt to the 
number of mols of the ether linkage unit in the compound over which the bridge was constructed, and 
being within the limits of five or less [ 0.0001 or more ]. 

[Claim 48] The aforementioned high molecular compound is a cell according to claim 37 

characterized by including the siloxane derivative expressed with following ** 18. 

[Formula 18] 

CHa CH3 

CH3— Si — O— Da — D'b— ii —CHa 

I I 
CHa CH3 

CHa 
I 

D«— Si— O — 
I 

CHa 

-./tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdljpo.go.jp%2Frokujitu% 6/4/2003 
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CH3 

D'=— a— 0— 
I 



I CH3 j„ 

(a ex^ses the integer of 0 to 100 among a formula, b expresses the integer of 1 to 100 m expiesses 
the integer o O to 100, n expresses the integer of 0 to 100. and R12"exprefses a hydro^i^om ^ 
allq^l group ) In addition at the time of b> 1 . even if b D' is the same. Ly may iffSo^v^ Z 

A- . , electrolyte salt to the aforementioned siloxane derivative 

s a cell according to clami 48 characterized by being the rate (the number of mols of the ether 
hnkage umt m the number of mols / siloxane derivative of an electrolyte salt) of the nm^^r of mols 
of an electrolyte salt to the number of mols of the ether linkage unit in a silox^e^ri^^ 1T 
bemgwithm the hmits of five or less [0.0001 or more] c ucnvaave, ana 

""^^ according to claim 48 characterized by including the compound by which bridge 
fonnation was earned out [ aforementioned ] to the 100 weight sections of the aforementioned 
sSs. ^ ^"^Sht sections more than we^^ • 

[Claim 51] The average molecular weight of the aforementioned siloxane derivative is a cell 
accordmg to claim 48 characterized by being lOOOOOorless "envauve is a cell 

mZfl^^''"^'^''^'^'^ '^"""^^^ '"^^ ^ " ^^''"^S 37 characterized by being 



[Translation done.] 
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Japan Patent Of£ice is not responsible for any 
damages caused ty the use o£ this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPnON 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the cell which used an 
electrolyte, its manufacture method, and it for the constituent row for electrolytes containing a high 
molecular compound and an electrolyte salt. 
[0002] 

[Description of the Prior Art] Recent years come, portable electrical-and-electric-equipment products, 
such as a camcorder/movie (video tape recorder), a cellular phone, or a laptop computer, are 
spreading quickly, and the further high performance-ization of an electrochemistry device is needed 
as a device of such electronic equipment. 

[0003] Conventionally, the liquefied electrolyte made to dissolve an electrolyte salt in water or an 
inflanmiable organic solvent has been used as matter with which electrochemistry devices, such as a 
rechargeable battery, manage ionic conduction. However, a Uquefied electrolyte has problems, such 
as a liquid spill, and, for this reason, needed to secure confidentiality using the metal container. 
Therefore, generally, such an electrochemistry device had the heavy weight, and the flexibility of a 
configuration also had complicatedness low [ a device ] in connection with the sealing process. Then, 
the research using the so-called solid electrolyte which consists of an ion conductivity solid-state is 
made actively. While there are no worries about a liquid spill in a solid electrolyte and being able to 
carry out simple [ of the sealing process for it ], there is an advantage, like the flexibility of shape 
selectivity is high by the film moldability which can carry out [ lightweight ]-izing of the device and 
which was further excellent in the polymer. 

[0004] Generally this solid electrolyte consists of a matrix macromolecule and a possible electrolyte 
salt of ionic dissociation. Among these, the matrix macromolecule holds ionic dissociation ability and 
has the function of both sides, such as a duty which solidifies this ion conductivity solid-state;, and a 
duty as a solvent to an electrolyte salt. About such a solid electrolyte, the report that the ionic 
conductivity of about 1x10 to 7 S/cm was obtained by the system which dissolved the lithium 
perchlorate in the polyethylene oxide by Armand and others of the Grenoble university (France) is 
carried out in 1978, and examination has also been performed still more actively since then about the 
various polymeric materials focusing on the polymer which has polyether combination now. 
[0005] 

[Problem(s) to be Solved by the Invention] The solid electrolyte using a straight chain-like polyether 
which is represented by this polyethylene oxide as a matrix shows ionic conduction, when the ion 
which is dissolving moves by the local segmental motion of a macromolecule chain in the inside of 
the amorphous phase more than the glass transition temperature of a matrix polymer. 
[0006] However, the ion which is dissolving into the matrix of the shape of a straight chain like the 
polyethylene oxide which is the polymer of semicrystallinity, especially the cation were strongly 
configurated according to the interaction with a macromolecule chain, this became a point 
constructing [ false ] a bridge, and they caused partial crystallization, and had the problem that a 
segmental motion will fall. Therefore, in order to realize higher ionic conductivity under a room 
temperature, to perform a molecular design which the dissociating power of an electrolyte salt is high, 
and the amorphism (amorphous) field where ion tends to move within a matrix exists mostly, and 
keeps the glass transition point of a polymer low is desired. 
http://www4,ipdl.jpo.go.jp/cgi-bin/tran„web_cgi„ejje 6/4/2003 
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n^P^v t? "^".f "^^"^^ "^"^ ^^"^'^ conductivity by introducing branching stnicture 
Tw!^^!^"" '"iT " -^^Pl^ i« perform 

^r^bl^hifr "^V^f " ^fT' ^ kind of polymer has the 

problem that the synthetic method IS complicated. 

[0008] Moreover otherwise, the three-dimensions network sttucture is intioduced into a matoix 
^omolecule the attempt which makes crystallization of a polymer check is made, and the method 
of carrymg out the polymerization of the acryUc or the methacryUc system monomer which h^ a 

'^T'''"' ^ ^ ^'^^P^" °f mol^ular design is reported gp 5 

25353.A). However, there is a problem that ionic conductivLty for a low sake wiA the sufficient 
mdtog^tiire^tolfiemono^^^^^^ 
electi-olyte replaced with these is called for. 

[0009] this invention was made in view of this ti-ouble, and the purpose is in offering the ceU which 

sltw^To^C^Si^r^^"^^*^ 
[0010] 

[Means for Solving the Problem] The constituent for electrolytes by this invention contains the 
compound which has the fimctional group in which ether linkage a^d briS^rCaSnTe ptsiW^ 

ITll T?^^^ T^"'' *^ electixjlyte by this invention has ether hnkage and a bridge 
formation machme contains the compound over which the bridge was constructed in the brS 

^ ^'^'^"^^ compound, and an electrolyte salt ^ 
Ik?! ^ manufactiiie method of the electrolyte by this invention mixes the compound which has 
^^t^ ^""i ^^^^ »d bridge formation are possible and frXTa bridge 

can be constiiacted, a high molecular compound, and an electrolyte sJlt. and makes the c^mnord 
which can constiiict a bridge.constiuct a bridge , <«na maKes me compound 

ShWh<?^' nmufacture method of other electrolytes by this invention mixes the compound 
wbch has Ae functional group m which ether linkage and bridge formation are possible and fc^ 
which a bndge can be constructed, and a high molecular compomid and makes the compZd which 
canconstnictabndgeconstiiactabridge.itaddsanelecti-olytrsd^ 

[0014] The ceU by this invention is equipped with an electi-olyte with a positive electrode and a 
negative electrode and an electix,lyte contains the compomid^th which the bridg^^^^^ 
over the compound which has ether linkage and a bridge formation machine in thfbriSe T^ti^ 
machme, a high molecular compound, and an electi^oljrte salt ^ formation 

[0015] In the constittient for electrolytes by this invention, since the compound which has the 
fonctional group m which ether linkage and bridge formation are possible and for wWch a bndse can 

[0016] In the electiolyte by this invention, the electrolyte salt dissociated with the high molecular 
compound between die compounds witii which the bridge was constructed ovefL ctipo^^^^^^ 

!S."ftiW^L'^r^^ 

"'^"f^*^ of *e electix>lyte by this invention, after the compound which has 

the ftmctional group in which ether hnkage and bridgefoimation are possible and frZchTbnder 
can be constiucted a high molecular compound, and an electiolyte salt are miSd a bridge is ^ 

SJ'^'^r^' "'"'P°™^ "^^^^ ^ bridge can be const^cted. ^ 
Iv^^l^J ? "^"^^^^^ ? of the electiolyte by this invention, after the compound which has 
Ae ftmctional group m which etiier linkage and bridge formation are possible and fTwWchTbnder 

clnnnTTf ' ' ^°°^P°""^ ^ the polymerizatiW Ae ^ 

I ' T'"^^' ' ''"^S" ^ ^l^tfo^yte salt is^ded. 
[0019] By the ceU by this invention, when die ion produced by the maceration of an electiolvte salt 
moves betw^n a negative electrode and a positive electiode in the inside of L ll^^^ZT 

n^Zr- T' " it has high ion conductiX;id the 

outstanding ceU performance is shown. uuuuvuyaname 

http://www4.ipdl.jpo.go.jp/cgi-bin/toaii_web_cgi_ejje 6/4/2003 



Page 3 of 16 

[0020] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in 
detail. 

[0021] The electrolyte concerning the gestalt of 1 operation of this invention contains the compound 
which has the three-dimensions network structure by which the bridge was constructed over the 
compound which has ether linkage and a bridge formation machine in the bridge formation machine, 
the high molecular compound, and the electrolyte salt. Thus, the compound which has the three- 
dimensions network structure and over which tihe bridge was constructed is included because 
membranes cannot be formed since a fluidity is shown as molecular weight becomes low, and it is 
hard to obtain sufficient film intensity only with a high molecular compound also in a high molecular 
weight object. That is, the compound which has this three-dimensions network structure and over 
which the bridge was constructed is for holding a high molecular compound and an electrolyte salt 
between the three-dimensions network structure, and collateralizing membrane formation nature and 
strong film intensity. 

[0022] As this compound over which the bridge was constructed, what has the structure where the 
bridge was constructed over either [ at least ] the straight chain-like compound or the compound of 
the pectinate in the bridge formation machine is mentioned, and you may have the side chain, for 
example. In addition, this compound over which the bridge was constructed is not restricted to that by 
which the bridge was constructed over the open chain compound that what is necessary is just to have 
the structure where the bridge was constructed over the compound which contains a chain-like atomic 
arrangement in part at least for example, but may have the structure where the bridge was constructed 
over the compound which has an annular atomic arrangement in part. That is, this compound over 
which the bridge was constructed may have the annular atomic arrangement in the principal chain or 
the side chain. 

[0023] Moreover, a bridge may be constructed over the compound with which the compound with 
which this compound over which the bridge was constructed has at least one bridge formation 
machine has a bridge formation machine in what position that what is necessary is just to construct a 
bridge. For example, although the bridge was constructed over the straight chain-like compound, the 
bridge may be constructed over the compound which has a bridge formation machine to ends, and 
may be constructed over the compound which has a bridge formation machine at one end at the case. 
Although the bridge was constructed over the compound of the pectinate, the bridge may be 
constructed over the compound which has a bridge formation machine at at least one end at the case. 
Namely, this compound over which the bridge was constructed should just form the three-dimensions 
network structure which can hold a high molecular compound and an electrolyte salt. 
[0024] However, in order to realize higher ionic conductivity, it is desirable to have the structure 
where the bridge was constructed over the compound which has at least one fi:ee end which a bridge 
formation machine is not arranged and includes ether linkage. It is because it will have the free end 
side chain which branching structure is introduced into the three-dimensions network structure by 
this, and includes ether linkage. For example, when constituted by the compound with which the 
bridge was constracted over the straight chain-like compound, it is desirable to have the structure 
where the bridge was constructed over the compound which has a bridge formation machine at one 
end in addition to the structure where the bridge was constructed over the compound which has a 
bridge formation machine to ends. Moreover, when constituted by the compound with which the 
bridge was constructed over the compound of the pectinate, it is desirable to have the structure where 
the bridge was constructed over the compound of the pectinate which has at least one free end on 
which a bridge formation machine is not arranged. Furthermore, when constituted by the compound 
with which the bridge was constructed over the straight chain-like compound and the compound of 
the pectinate, it is desirable to have the structure where the bridge was constructed over the 
compound of the shape of a straight chain which has a bridge formation machine at one end, or the 
structure where the bridge was constructed over the compound of the pectinate which has at least one 
free end which is not matched with a bridge formation machine. 

[0025] This compound over which the bridge was constructed may have the structure of cross linkage 
by combination like a throat, such as ether linkage, ester combination, or a urethane bond, again. For 
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m^^' T rT"°f ""^'^ t""^ ""y^ Sroup. a vinyl group, an aciylate machine, a methacrylate 
f r "^"^^^^^ °^ ^ ^^^^ve hydrogen machine may have 

tl JZ^ . "^T "^^'^ constructed in them. Moreover, you Jy 

[0026] SpecificaUy as such a compound over which the bridge was constructed, what has the 
smicture where what has the structure of cross linkage by which the bridge was constructed over the 

SLTZeT. "^^'^^^ and the bridge was coLmacSl^er 

hI S^, p ^ compound, a diester compound, and a triester impound especlSlyl 

desirable. For example, what has the structure where the bridge was constructed o^r theSr 

me bndge formation machine IS mentioned. f""""*" 



[Formula 19] 
Ri O 



/ Ffe \ O R3 
CH2=C-C-O^CH2CH20H5^CH2CHo4r-C-C=CH2 

The mside of a formula, Rl and R2 And R3 A hydrogen atom or the alkyl group of carbon nmnbers 

l^^2l ^ T'^ ^'^^^ ^ ^""^ the structme where the bridge was constructed over 

fhorr-To 7'°""' ^"^^ "^'^^^ ^^P"^-^ withL general f^^lda 

shown m ** 19 for example includes the oxy-alkylene structure which is expressed with the general 
formula shown m ** 20 in addition to the structure where the bridge was constructedTth7bridEe 
toation machine in the bridge formation machine. It is because I free end^rcSi^^ncL^nf 

The inside of a formula, R4 and R5 And R6 A hydrogen atom or the alkyl group of carbon nmnbers 
^1 SSorxS: iT^lt theintegrS" 

fS?H?^?'' V *f "^^^"^ *e bridge was constructed over the diester compound 

m the bndge formation machine, and the structure where the bridge was constructed over Ihe 

diester compound) of a monoester compomid to a diester compound, it is desirable that it is within 
the hmits of 5.0 or less more greatly than 0. It is because the three-dimensions ne^ork s^c^ 
camiot be constituted if there is litde structure where the bridge was constr^c^S Ae des^ 
Xnlrid.f'l'" end side chain which includes eAer 4age when there is ^Se st^ct^' 

Sl?roxv Ilwf t T""^ ^^'^ ^^^^^^ o^^- tri^^ter compound 

mcludmg the oxy-alkylene structure expressed with the general fonnula shown in ** 21 as a 

example m the bndge formation machme is mentioned 
[Formula 21] 
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CH2— 0-(-CH2CH20-> 



/ CH3 \ 0 
^CH2CHO-4-C 



C=CH2 



CH — 0-(-CH2CH20' 




CH3 \ 0 

I II 
CH2CH0-,|L-C 



R8 



C=CH2 



CH2— 0-(-CH2CH20 




CH2CH0-f—C 



CH3 \ O 




C=CH2 



The inside of a fonnula, R7, and R8 And R9 A hydrogen atom or the alkyl group of carbon numbers 
1-6 is expressed, and even if each is the same, it may differ. Moreover, p and q are the integers of 
p>=l and q>=0 or p>=0, and q>=l. 

[0030] Although especially the composition ratio of the oxyethylene unit of the triester compound 
shown in this ** 21 and an oxypropylene unit is not limited, it is desirable that it is within the limits 
of 0.1 <=q/p<=4. It is because it will become weak if many [ if there are too few oxyethylene units, a 
niechanical strength will fall, and / too ]. Moreover, although any of the shape of the letter of a block 
or random are sufficient as the joint format of an oxyethylene unit and an oxypropylene unit, the 
shape of random is more desirable. 

[0031] It is more desirable to have the structure where the bridge was constructed over the monoester 
compound expressed with the general formula shown in ** 20 in the bridge formation machine in 
addition to the structure where the bridge was constructed over the triester compound expressed with 
the general formula shown in ** 21 in the bridge formation machine, as mentioned above also in this 
case. 

[0032] inoreover - as the compound over which the bridge was constmcted - these - others -r. for 
example, what has the structure where the bridge was constructed over the copolymer including the 
composition unit shown in the composition unit shown in ** 22 and ** 23 in the bridge formation 
machine is mentioned Since according to this compound the free end side chain which includes ether 
linkage by the composition unit shown in ** 22 is introduced and high ionic conductivity can be 
obtained, it is desirable. 
[0033] 

[Formula 22] 
-(-CHaCHO^ 

CH2 

O-(-CH2CH2O-)f;-R|0 

RIO expresses at least one sort in the alkyl group of carbon numbers 1-12, the alkenyl machine of 

carbon numbers 2-18, the cycloalkyl machine of carbon numbers 3-8, the aryl group of carbon 

numbers 6-18, the aralkyl machine of carbon numbers 7-12, and a tetrahydropyranyl group among a 

formula, and h is the integer of l<=h<=12. In addition, RIO may express the same content in all 

composition units, and may express the content which changes with composition units. 

[Formula 23] 
-t-CH2CH0-^ 



Rl 1 expresses among a formula at least one sort in at least one side of the functional groups which 
have at least one side of the functional groups which have an active hydrogen machine and an 
unsaturation double bond or an active hydrogen machine, and an unsaturation double bond, a 
hydrogen atom, an alkyl group, an alkenyl machine, a cycloalkyl machine, and an aryl group. In 
addition, Rll may express the same content in all composition units, and may express the content 
which changes with composition units. 

[0034] Any of the shape of the letter of a block or random are sufficient as the joint format with the 
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composition unit shown in the composition unit which especiaUy the composition ratio with the 
composition unit shown in the composition unit shown in ** 22 in this copolymer and ** 23 is not 
hmited, and was shown in ** 22. and ** 23. Incidentally, in this copolymer, the functional group 
which can constmct a bridge is a functional group which has an active hydrogen machine and an 
unsataration double bond. As a functional group which has an unsaturation double bond, the 
functonal group which has an allyl group, a vinyl group, an acrylate machine, a methacrylate 
machme, or cycloolefin structure is mentioned. 

[0035] -niat by which the bridge was constructed over the copolymer specifically expressed with the 
general formula shown m ** 24 as a compomid which has such structuCand over which the bridg^ 
-TkSmTo^^f^^^^^^ machine is deskable. ln^^^^ as for the copolymer shov^ in 

Z4, K includes [RIO / Rl 1 ] the composition.umt which consists of an allyl group in the 

[Formula 24] 

-^CH2CH20-)p4-CH2CHO-); (-CHzCHO-i- 



CH2 ^2 
<H-CH2CH20^CH3 0— CH2CH = CH2 



i, j, and k are one or more integers among a formula. 

"^t^ ^ """^ ^^ "'^^ compounds with which such structures differ 
fmhis compound over which the bridge was constructed. For example, you may mix and use Ae 

^^"^J'u^^ T'"^ constructed over the co^lymer inclu^g 

Ae compound which has the structure where the bridge was constructed over the esJ^compounS 

? I,- i ' ^ composition unit shown in the composition unit shown in ** 22. and ** 23 
[0037] A high molecular compound is for dissolving an electrolyte salt. It is n (SiOCH3 R) which has 
ttie chain combmation of silicon (Si) and oxygen (O) m a basic skeleton and by which the sil cSia^^^^^ 
R was added to sihcon as this high molecular compound, for example. The sh Jpe type silox^e ; 
derivative of a chain expressed is mentioned. In this case, a substituent or a side chain radical R is a 
monovalent organic machine, and serves as the structure where an electrolyte salt can be dissolved 
by choosing a side chain radical R moderately. Therefore, as for the average molecular weight of Ais 
siloxane denvative, it is desirable that it is 100000 or less ^ 
[0038] Moreover, since high compatibility with the compound with which the bridge was constructed 
over flie compound which has ether Unkage in the bridge formation machine is neeSd wWle 
dissolving an electrolyte salt effectively, as for this siloxane derivative, it is desirable to mclude ether 
hnkage m a substituent or a side chain radical R. As such a side chain mdical R, there^Xxy 
goups. such as an ethoxy basis, a propoxy group, a butoxy machine, and a methoxy machine 
Mo^ver. the hydrogenmaside chain radicalRmay be replaced by hd^^^^^^ 

SS^? LSf """^"^"^ "^'^ *^ ^'""'^ ^" ** 25 as such a siloxane 

[Formula 25] 

CH3 CH3 

CH3— Si— O— Da — D-b— Si— CH3 
I I 
CH3 CH3 



CH3 
I 

D=— SI— o — 
I 

CH3 



CH3 
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D*=— Si— 0— 

CH2-CH2-CH2-0-f-CH2-CH2-0-)jn|^CH-CH2-0-4-Ri2 

V CH3 /n 

a expresses the mteger of 0 to 100 among a formula, b expresses the integer of 1 to 100. m expresses 
the integer of 0 to 100. n expresses the integer of 0 to 100, and R12 expresses a hydrogen atom or an 
alkyl group. In addition, at the time of b> 1 . even if b D' is the same, they may differ. Moreover, the 
hydrogen atom contained in D' and R12 may be replaced by the halogen atom. 
[0040] An electrolyte salt is for giving ion conductivity by maceration, and is expressed with the 
general formula shown in ** 26. 

[Formula 26] A expresses a cation among AB formula and B expresses an amon. 
r00411 A Ught metal salt etc. is mentioned as this electrolyte salt, and. specifically, it is used 
according to the purpose from alkaUne-earth-metals salts, such as alkah-metal salts, such as a hthium 
(Li) salt, a sodium (Na) salt, or a potassium (K) salt, a calcium (calciimi) salt or ^ nmgf "^S) 
salt etc. In addition As lithium salt ** IiC104, LiBF4. LiPF6. LiAsF6. LiAlC14, LiSbF6, UCF3 
S03 LiN (CF3 S02)2. LiC4 F9 S03, UCF3 C02, and liN (CF3 C02)2 It is. etc. - as sodium salt -- 
Naci04, NaBF4, NaSCN, etc. -- it is - as potassium salt - KBF4 etc. - it is The need is accepted, a 
gap one sort, or two sorts or more are mixed, and these are used. ' 
[00421 In addition, when a siloxane derivative is used as a high molecular compound, as for ttie rate 
of the compound and high molecular compound over which the bridge was constructed, it is desirable 
to make into within the Umits below the 10000 weight sections the compound over which the bridge 
was constiiicted to die 100 weight sections of a siloxane derivative more than 10 weight sections. It is 
because un-arranging - a fihn becomes easily or hard -- will arise if film intensity is not enou^ if 
there are few compounds over which the bridge was constructed than 10 weight sections and the 
10000 weight sections are exceeded, althougji based also on the molecular weight of a sUoxane 
derivative, or an electirolytic use. ^ i. v - j 

[0043] Moreover, the rate of the electirolyte salt to the compound over which the bndge was 
constructed is a rate (the number of mols of the ether Unkage unit in the number of mols / compound 
with which the bridge was consti^cted of an electiolyte salt) of the number of mols of an electiolyte 
salt to the number of mols of the ether linkage unit in the compound over which die bridge was 
constructed, and it is desirable that it is within the limits of five or less [ 0.0001 or more ]. As for the 
rate of the electiolyte salt to a siloxane derivative, it is desirable similarly tiiat it is [ of the number of 
mols of the electirolyte salt to the number of mols of the ether linkage unit in a siloxane derivative ] 
within tiie limits of five or less [ 0.0001 or more ] comparatively (the number of mols of the etiier 
linkage unit in tiie number of mols / siloxane derivative of an electiolyte salt). It is because high lomc 
conductivity can be obtained within the limits of this. , r j- . 

100441 The number of mols of the ether Unkage unit incidentally included m one mol ot diester 
compounds shown in ** 19 is mol (1+x+y), and die number of mols of the ether linkage umt included 
in one mol of copolymers shown in ** 24 is (i+(l+l+2) xj+(l+l) xk} mol. 
[0045] The electrolyte which has such composition can be manufactared as foUows using Uie 
following constituents for electiolytes. , . ^- i 

[0046] First the constiUient for electiolytes containing the compound which has tiie functional group 
in which etiier linkage and bridge formation are possible and for which a bridge cm be constructed, a 
high molecular compound, and an electix)lyte salt is prepared. Among these, a high molecular 
compoundand an electiolyte salt are as having mentioned above. For example, a siloxane derivative 
is prepared as a high molecular compound, and at least one sort of litiiium salt is prepared as an 

[^7^ The^compound which can constinict a bridge turns into a compound which has die Aree- 
dimensions network stiuctiiie mentioned above according to bridge formation ^d over which tiie 
bridge was consttucted, die compounds or tiiose mixtiire of die pectinate are sufficient also as a 
sttaight chain-like compound, and tiiey may have tiie side chain. Moreover, as long as it has die 
chain-like atomic arrangement in part at least, die compound which has an atomic arrangement also 
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wift an open chain compound annular to a part of principal chain or side chain is sufficient 
Rirthennore, if it has at least one functional group which can construct a bridge, any number of 
nmnbeis are good and the position is also good anywhere. For example, in the case of the straight 
cham-hke compound, you may have to ends the functional group which can construct a bridge and 
whi^h -hi^h may have ±JSoZ 

wnL^r^r ^^'"P^""'^ " ^"^g^ J*^^^ ^hat functional group as a 

fon^onal group which can construct a bridge. SpecificaUy, die compound which has an Ster 
co^und or an allyl group is mentioned. For example, as long as it is an ester compound, you may 

Fn^i 'TP^'^'*' "'l^*^"^"^!^'"^ or ester combination toor 

more. Furthermore, the compound m which this bridge formation is possible may contain twoT 

mo^ som of thmgs from which the number ^ 

ct::iT:^^r"°"^ ^'^'"^^ ^^-^ ^^^^ ^^^p 

whS ^°°^P°™d «Pf with the general formula shown in the monoester compomid 
1 0 L "^^''^ *^ "^^"^^ compound expressed with the general formula lown 

in ** 19 as a compound m which such bridge formation is possible, for exam4, and the geneS 
formula shown m - 20 is mentioned. In addition, it is moiS desiraile to include ^e moniTter 
conipound shown in ** 20 in addition to tins compound, when using the diester com^ZZvm in 

19. As mentioned above, when this constiiicts a bridge, it is for forming a free end side chdT 
includmg ether hnkage. In this case, as for the weight ratio (a monoester compound / c^e^^ 

s^^n i^ - 20r«^-^^^ ^"^^^^ *° *^ monoester compo^d 

^m^m T r ^ ^^^TJ"" ^ W^d. when using the triester compound shown in ** 21 

^il^nv rr^^PT"* "^^u^ " ^"^^^^ for example etc. is mention^ 

Specifically, the copolymer shown in** 24 is desirable. i^i^ncu. 
[0051] In ad^tion. it is desirable to make into within the limits below the 10000 weight sections the 
compound which can consti^ct a bridge more than 10 weight sections to the 100 wS sSons^a 
siloxane denvative as the rate of the compound and high molecular compound whic^ cLTonsSJicta 
tadge was mentioned above, when a siloxane derivative was used as a Wgh moT^uL^Z^ 

J^reover. die rate of die electirolyte salt to the compound which can cons^ct a brid^^^ 
above The number of mols of die electrolyte salt to the nmnber of mols of the edierSe uS^ 
compound which can coristijict a bridge comparatively (die number of mols of the eS^ge if 
ii^die compound in which electrolytic number of mols / bridge formation are possible) ThSoTfte 
itw 0 """"f !f °PP°^"^ ^ ^^^^''^^ it is within die limits of fw^c^ 

[0052] Subsequenfly. die compound which has die functional group in which diese edier Unkage and 
bndge formation are possible and for which a bridge can be constructed, a high molecular ^m^d 
and an electrolyte salt are mixed, and uniform mixtiire is produced. In aktiot ^pSSizS 
imtiator IS also added if needed 

machation of an electron ray performs a polymerization, and it has a photopolymerizatiorSator 
and a diermal polymerization initiator. i^auuu imudior 

[0053] As a photopolymerization initiator, diere is acetophenone. TORIKURORO acetophenone 2 

ketone. BENZO iso edier, 2. and 2-diedioxy acetophenone or a benzyl dimediyl ketel for examnle 
Moreover, as a tiiermal polymerization initiator, diere is initiators, such as elevatS^m^^^^ 
polymerization imdators, such as cumene hydroperoxide, t-butyl iydroperoxid^^jS Wr 
oxide, or G t-butyl peroxide, or a benzoyl peroxide, a lauroyl peroi de. a persul/ate. or^^ ^ 
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kzobisisobutyronitril, or a redox initiator, for example. As a polymerization initiator, you may mix 
and use 1 of sorts of these, and two sorts or more. a • u* »^^f;«« 

[0054] In addition, a polymerization initiator is added in the range of the 

the compound 100 weight section which has the functional group m which ether Unkage and bndge 
formation are possible and for which a bridge can be constiructed. It is because an effect does not 
change even if a rate of polymerization wiU fall remarkably and wUl add exceedmg die 1.0 weight 
sections, if fewer than die 0.1 weight section. i„^Aic.f^A »t 

[0055] Then, ultraviolet rays, an electron ray. X-rays, gamma rays, microwave or a RF is irradiated at 
tins nixtiiie, or this mixture is heated, and the polymerization of the compound which can construe a 
bridge is carried out. A bridge is constructed over the compound which can constiiict a bridge by dus. 
and die electrolyte concerning the gestalt of this operation is obtained. 

[0056] In addition, in case the compound which can constiruct a bridge, a high molecular compound, 
and an electrolyte salt are mixed, proper organic solvents, such as an acetonittile. are used and you 
mav make it form mixture. In diis case, after performing dryness processing of leaving or heating m 
air and under reduced pressure after carrying out die polymerization of die compound which can 
consteuct a bridge, and making it remove an organic solvent, and obtaining die mixtiire, performing 
dryness processing and removing an organic solvent, you may be made to cany out die 
polymerization of die compound which can constiiict a bridge. 
[0057] Moreover, diis electrolyte can be manufactiired even if it performs it as follows. 
[00581 First die compound which has die functional group in which edier Unkage and bndge 
formation a^ possible and for which a bridge can be constiiicted, a high molecular compounded an 
electtolyte salt are prepared Uke die previous manufachire mediod. SubsequenUy, it mixes witii die 
compoimd wWch can constiuct a bridge, and a Wgh molecular compound A poljonerization im^^ 

is mixed if needed in tiiat case. Then, die polymerization of die compound winch can constiiict a 
bridge is carried out like die previous manufactiire metiiod. and die compound which can constiuct a 
bridge forms die mixture of die compound and high molecular compound over which die bndge was 
constructed in die bridge fomiation machine. Dissolve an electiolyte salt in die orgamc solvent after 
it, tills mixtiire is made to penneate. and dryness removal of die organic solvent is earned out. 

•Thereby die electtolyte concerning die gestalt of diis operation IS obtained. 
[0059] In addition, aldiough especially die conditions of polymerization reaction are not hmited, _ 
polymerization reaction is considered from die simple natiire of equipmen^ and a cost side, and W 
kradiation or its heating polymerization is desirable. Moreover, when, producing the electtolyte used 
for die Udiium cell using alkali-metal ion. a Utiiium ion battery, and a sodium cell for example, as for 
die solvent and polymerization initiator at die time of mixing die constitiient for electtolytes (naniely, 
die compound, high molecular compound, and alkali-metal salt which can consttuct a bndge). and 
diese. it is desirable to fuUy perfonn dehydration processing, and it is desirable to also make 
atinosphere under manufacmre into low humidity. It is because diere are some which are decomposed 
depending on die kind of alkali-metal salt when diis reacts widi moistiire. Moreover it is because 
alkali metal and moistiire react violendy in a negative electtode when it uses as a cell. 
[0060] Thus die electtolyte manufactiired is used for a cell as follows. Here, die example of die 
rechargeable battery which used die Uduum is given and it explains below witii reference to a 

m0611 Drawing 1 expresses die cross-section sttuctiire of die rechargeable battery using die 
electtolyte concerning tiie gestalt of tiiis operation. In addition, what was shown mdmi^I is 
called so-called paper type. The laminating of tiiis rechargeable battery is earned out tiirough the 
electtolyte 13 which requires a negative electtode 11 and a positive electtode 12 for die gestalt of dus 
operation, sheadiing of die couple which die insulating packing 14 is anranged by diese sides, ^nd ^^ 
anranged so diat it might face across a negative electtode 11 and a positive electtode 12 m between ~ 
it is sealed by pasting up widi die periphery section of members 15 and 16 

[0062] The negative electtode 11 contains occlusion and die metal which can be ****ed. die aUoy, or 
die carbon material for for example, die lidiium metal or die Utiiimn ion. This carbon matend is 
prepared in predetennined temperatiire and predetennined attnosphere, for example, caAon black 
such as corks, such as pyrolytic carbons, pettoleum coke, or pitch coke, artificial graphites, nattiral 
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and acetylene black, glassy carbons, the organic polymeric-materials baking obfXr^thl 
carbon fiber is used In addition, an organic polymeric-materials baking object calcinates Lade 
Pdy^ncmatenals at the suitable temperature of 500 deg^ 

[0063] a positive electoode 12 - as a positive active material - TiS2. MoS2, and NbSe2 Or V2 05 

It::- ""^^^ '^"^u ^""^ "'"^^ ^ the oxide, the uiiium compoUsuSde 

rr^^ '.?*'"°''r°' the lithium multiple oxide is contained In ord;r to make an eZr<teSS. 

t^. ^ °^"ltipl« oxide madTiX TuwS 

mcluded. In addition, one or more kinds of transition metals of M ^ desirable, anHSS its 
at least one sort m cobalt (Co), nickel (nickel), and manganese (Mh) is desirabte Moi^^ x7s 
So^2 ^ t'nf T-^'r • *^ ^ » of a Ut^rSple oxide 

rOO^]^addition.thisHtlnumm^^^^^^^^ 

con^os tion of a request of the carbonate of a KtMmn. a nitrate, 

equate of traisition metals, a nitrate, an oxide or a hydroxide, and is piepari by cJcln^^fi^ 
?nn^l^i°4 °f P^''? temperature within the limits of 600-1000 de^ees C ^ 
[0065] The electrolyte 13 contains Uthium salt as an electrolyte salt herl Moreover the electmlvte n 
serves also as the duty as separator in this rechargeable battel That is a ^egX d^^^^ 
positive electrode 12 are isolated, and a lithium ion is passed/pieventii^g Srt cSSil 

J tT"' P^^""- ^ it have the sep Jor wSs not 

ne^^^^T.Tf''^ f ^ ^^^trolyte 13 or into an^leclTy^els liteen a 

3oTenSwn,^ 

nonwoven fabnc made of synthetic resm. such as a polytetrafluoroethylene, polypr^^ 
potye^lene, a thmg which consists of a cer^^ 

K wk'^'^''"?^^^^^ ''^^^'y ^^^^ 

[0067] In this rechargeable battery, if it charges, a lithium will serve as ion it will be desorbed frnm « 

t^^^i 1 ' ^T"""?^- *^^harges„a lithium serves as ion and it is desorbed frSiTnegative ■ 
dectrode 1 1 mid through an electrolyte 13. ametaphor wiU retum to a positive elecfr^ 12 ^d 
occluston wi 1 be earned out. Here, the compound which has ether Knk^e and a SSfomiSon 
machme contains the compound over which the bridge was constructed fn the bridL fomS 

rfSSs^^I 5'c . conductivity. Therefore, it has the outstanding cell performance 

^68] Tlius. since it was made for the compound which has ether linkage and a bridg^foZti^?' 
machine to contain the compound and high molecular compound over which the bridee w^^^ 
constructed m the bridge formation machine according to tSelectroly^^^ter^gte Salt of this 
operation, a high molecular compound and an electrolyte salt can be held betwSe fliS 
dmiensions network structure. Therefore, ion conductivity can be made hiS hSS^nL 
formauon nature and strong fihn intensity. Therefore, if L dectrochemiZkev S Sti^S 

[0069] Moreover, if it is made to have the free end side chain in which the compound over which the 

[0070] Furthermore, since it was made for the compound and high molecular compound which have 
Ae ^cuonal ^oup in which ether linkage and bridge fonnation are possible a^Tfo^l^h fbride^ 
can be constructed to be included according to the constituent for electrolytes SncS Ae 
^tfus operation, die polymerization of die compound in which this bridg^ormZSois' We 

o^r^i-rorj^^o^t^^^^ 

[0071] In addition, since it was made to cany out the polymerization of the compound for which a 
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bridge can be constructed after mixing the compound and high molecular compound which have the 
functional group in which ether Unkage and bridge formation are possible and for which a bndge can 
be constructed according to the manufachjre method of the electrolyte concemmg the gestalt of this 
operation, the electrolyte easily bmlt over the gestalt of this operation can be obtained. 
[0072] Furthermore, since the electi-olyte with which the compound which has ether hnl^ge md a 
bridge formation machine contains the compound over which tiie bridge was consttucted m the 
bridge formation machine was used, while being able to obtain high membrane formation natiire and 
strong fihn mtensity again according to the rechargeable battery concerning tiie gestalt of this 
operation, high ion conductivity can also be obtained. Therefore, it can manufachire easily and a high 
performance can be obtained. 

[0073] . . -1 

[Example] Furthermore, the concrete example of this invention IS explained m detau. 

[0074] (Example 1) First, as a solvent, to the siloxane derivative and this siloxane denvative of 1 
weight section shown in ** 27. 1.0 mols [/kg ] Uthium screw (trifluorometiiyl sulfonyl) imide (Li 
(O? S02)2 N) was added to the acetonittile (CHS CN) of 50 weight sections, and it dissolved m it. 
Subsequentiy. the polyethylene glycol dimethacrylate of 2 weight sections shown m ** 28 as a 
compound which can consti^ct a bridge over tiiis, and tiie metiioxy polyetiiylene glycol 
monomethacrylate of 2 weight sectioiis shown in ** 29 were added, and it mixed until it became a 
uniform solution. 
[0075] 

[Formula 27] 

CH3 /CH3 \/^^ \ 

,-Si-0+-Si-o4/-Si-0- 4-Si-CH3 



CH3 

I 

CH3 



\CH3 /o\CH2CH2CH20(CH2C^feO)loCH3/5 CHa 



DFormula 28] 

CH3 0 0 CHs 

CH2=C — C — 0-(- CHaCH2D-Jg-C— C =CH2 



[Formula 29] 
CHaO 

CH2=C — C— 0-<-CH2CH20-)|-CH3 



[0076] Then, after removing an acetonittile until it kept at 25 degrees C under reduced pressure of 
this mixed solution and became 15 weight sections, add 2 of the 0.05 weight section, 2-dimetfioxy -2, 
and a 2'-phenyl acetophenone as a polymerization initiator, and it was made to dissolve, and applied 
uniformly on the substirate made from Teflon. After applying on a substtate, it sets m 25-degree C au-, 
and they are ulttaviolet rays 6 mW/cm2 It irradiated for 20 minutes witii tiie quantity of hght, and 
polymerization reaction was performed. It was made to dry after it and under reduced pressure of 60 
degrees C for 6 hours, and tiie electrolyte witii a tiiickness of 100 micrometers was obtained. 
[0077] It is tiie fihn of tiiis electrolyte an area of 0.7854cm 2 It cHpped in tiie shape of a disk, it put 
between tiie electrode made from tiie stainless steel of a couple, and asked for tiie iomc conductivity 
in 25 degrees C by tiie alternating current impedance metiiod. The result is shown m Table 1. 
[0078] 
[Table 1] 
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ElSn ?^^Py°^ Jav^^g into the 0.5 weight section the addition of the 
polyeAylene glycol dimethaciylate shown in-izing 28. and having made into the 0 5 weilt section 
Ae^ton of the methoxy polyethylene glycol monomethaciylai shov^ n ** 29 rek^^C 
was produc^ hke the example 1. Ionic conductivity was inv^tigated about this tLZw^S^^ as 
an example 1. The result is similarly shown in Table 1 eiecrroiyte as weU as 

^'^^^ ^""^ ^^"^"^ *^ 0.125 weight section the addition of the 

polyeAylene glycol dmiethaciylate shown in-izing 28, and hav^ig made into the 0 125 weTl section 
Ae addi^on of the methoxy polyethylene glycol monomethaciylai sho J n ** ^ Ae^S^o^ 

an example l. The result is smularly shown in Table 1 

Sh^^^ ^ ^] ^"^^ *^ 1 v^eight section the addition of the 

therHHV f dimethaciylate shown in-izing 28. and having made into the 2.66 weTJit sections 
Ae add-on of the methoxy polyethylene glycol monomethaciylate shown in ** 29 ftlelSS 
was produc^ hke the example 1. Ionic conductivity was investigated about this el^^^irTw^ as 
an example 1. The result is similarly shown in Table 1. « """i "us electrolyte as well as 

InS^^^,'^ ^1 ^''^PJ ^"^""^ 0 083 weight section the addition of the 

a»o|rp::^-;?— ^^^^^ 

10083] (Example 6) the thoria chestnut rate compound which replaced wifli the methoxv oolvethvW 

oiiu was snown m JO as a compound which can construct a bridee - 4 weight 

!w th ?Ti*' '^^"^ *^ ^^^Pl^ 1 conductivity was investigated 

a^ut this electrolyte as well as an example 1. THe result is similarly shown in tSiI? '^''"''^^'^ 

[FonnulaSO] 

/ CH3 \ O H 
CH2-0-(-CH2CH20-3^CH2CHo4-C-C=CH2 



CH— 0-f-CH2CH20 



/ CH3 \ a H 
-^CH2CHo4-C -C=CH2 



/ CH3 \ 0 H 
CH2-0-^CH2CH20-)gVcH2CHo4-C-C=CH2 



hi^^/f ^ (Example 7) the dioria chestaut rate compound which replaced with the methoxy polvethvl 
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I ** 



glycol monomethacrylate shown in the polyethylene glycol dimethacrylate shown «^-»^g ^8 
29, and was shown in ** 30 - 1 weight ******** - except for things, the electtolyte was createdhte 
the example 1 Ionic conductivity was investigated about this electrolyte as well as an example 1. The 

result is similarly shown in Table 1. . . . , , i 

[0086] (Example 8) the thoria chestnut rate compound which replaced with the methoxy polyethylene 
glycol monomethacrylate shown in the polyethylene glycol dimethacrylate shown m-izing 28. and ** 
29 and was shown in ** 30 - 0.25 weight ******** - except for things, the electtolyte was created 
liki the example 1 Ionic conductivity was investigated about this electrolyte as well as an example 1. 
The result is similarly shown in Table 1. . r i r ♦u 

100871 (Example 9) the number of mols of the Uthium screw imide to the number of mols of m ettier 
linkage unit [ in / a siloxane derivative / for the sUoxane derivative and Uthium screw mii(te which 
were first shown in ** 27 ] - it mixed so that it might be set comparatively (the number of mols of 
the ether linkage unit in the number of mols / siloxane derivative of Uthium salt) to 0.06, and the 
mixture of a siloxane derivative was adjusted . ,nnc f 

r0088] Subsequentiy. 20.6 mol % of composition units shown m ** 31, and 77.5 mol % ot 
composition units shown in ** 32. The number average molecular weight which consists of L9 mol 
% of composition units shown in ** 33 prepares the soUd-state-Uke random copolymer^of 820.000 as 
a compound which can construct a bridge. It mixes so that it may be set comparatively (the number of 
mols of the ether Unkage unit in the number of mols / copolymer of Uthium salt) to 0.(^. the number 
of mols of the Uthium screw imide to the number of mols of an ether Unkage unit [ in / a copolymer / 
for this copolymer and Uthium screw imide ] - The mixture of a copolymer was adjusted. 
[0089] 

[Formula 31] 
-(-CH2CHO-4- 



CH2 

-f-CHzCH20-95-CH3 



A 



[Formula32] 
-(-CH2CH2O-)- 

[Formula33] 
■4-CH2CHO-)- 
I 

CH2 



O — CH2CH = CH2 



[0090] Then, the mixture of a siloxane derivative and the mixture of a copolymer were mixed in the 
acetonitrile so that the weight ratio (the mixttire of a siloxane derivative mixture of a /copolymer) of 
the mixture of a siloxane derivative to the mixture of a copolymer might become 5/5, 2 and 2- 
dimethoxy -2 and the 2'-phenyl acetophenone were added as a polymerization mitiator, and it 
considered as the mixed solution. u ♦ 

[0091] After adjusting a mixed solution, this mixed solution is uniformly apphed on the substtate 
made from Teflon, and reduced pressure drying is carried out at 25 degrees C, and it sets m 25-degree 
C air and they are ultraviolet raysmW [ 6 //cm ] 2 It irradiated for 20 minutes with the quaitity of 
Ught' and polymerization reaction was performed. It was made to dry after it and under reduced 
pressure of 60 degrees C for 6 hours, and the electrolyte with a thickness of 100 micrometers was 
obtained. Ionic conductivity was investigated about tiiis electixilyte as weU as an example 1. The 
result is shown in Table 2. 
[0092] 
[Table 2] 
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l_L» ^5 i 1 .N 

iIha: (Ssit) 


< ^ 

(mS/cm) 


10 

11 


5/5 
7.5/^5 


0.156 
0.385 
0.0958 




0/1 


0.0103 
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[0093].(Example 10) Except for^havm^ and the mixtum 

f *f °f ^ derivative nS^^f ato^^er) 

of the mixture of a siloxane derivative to the mixture of a copolymer might become 7 5/2 5 Ae 
e^froytewaspn>ducedliketh^ 

el^trolyte as weU as an example 1. Hie result is shown in Table 2 

l«)94] (Example 11) Except for having mixed the mixture of a siloxane derivative, and the mixture 

fh.T!r'' f *f ^'^'^ "^^^ °f ^ ^il°^^e derivative mixtui^a /coS^) 

eW^ ^ °^ ^ .''^^'^^ *° °f ^ <^°Poly°^er n^ght become 2 5 Ae 

e ecfro yte was produced like the example 9. Ionic conductivity was invStigated about ttds 
electrolyte as weU as an example 1. The result is shown in TaWe 2 . 
[0Q95] (Example of comparison) Except for having not mixed the mixture of a siloxane derivative 
but having used only the mixture of a copolymer as an example of comparison over n 
Ae dectrolyte was produced like the example 9. Ionic conductivity was investigatJ^ SSs 
el^frolyte as well as an example 1. The result is shown in Table 2 

S ^thr' *u sufficient conductivity to obtain the ionic conductivity exceeding 1x10- 
J^fJ^ . °^ ^"""^^^ ^^^P^^^ 1' ^d use each electrolyte of an ex4^e 

for a ceU from it. Moreover, the electrolyte of an example is also understood that Wgh i^c 

thfe^ '7^T"^ '^"'P''^ *^ ^"^P^^ of comparison from the resuliSex^ples 9-11 
foil nn companson That is, when the compound which has ether linkage anSge 

formation machme contained the compound over which the bridge was constructed in X MdT 
formabon machme and high molecular compounds, such as a siloxane deriS lode cond^S^^^ 

;:s^r^:ets.^^"^^^^ 

[0097] As mentioned above, although the gestalt and each example of operation were eiven and this 

mentioned implementation, and can deform variously. For example, although die case whLre Ae 
compound which has the functional group in which ether Hnkage ai^d bridgffomia^n^e po^Me 
and for which a bridge can be constructed was made to construct a bridge mutuX w^ expSS^^ 
you may make it make the compomid which has ether linkage and for 4ra brid J^a^ 
constructed, and other compounds construct a bridge in the gestalt of t^ a W^ftioSd 

which has ether hnkage and a bndge formation machine in the bridge formation machine sZEt 
have at le^t the structure where the bridge was constructed over thf compoimd Xch L etoer ' 
hnkage and a bndge formation machine, in part pouiiu wmcn nas emer 

"""^P^""^ ^^'^ Sroup in which ether linkage and bridge 

fS^nTr *^ above-mentioned implementation, although thTcopofSer 

mcludmg the composition unit shown in the ester compound shown in ** 19 ** 20.^d ** 21 aS^ 
the composition umt shown in ** 22, and ** 23 was explained concretely, if it has fl,rfonctionr 

LToulh'S^tT'^' ^^'"^^ ^"^^ ^^P^^ *e above-mentioned implementation 
although tfie sdoxane denvative was explained as a high molecular compound, other high molecular 
compounds which can dissolve an electiolyte salt can be used similarly, m tha c^rfof Z m^it 
WhTor T'' ^"^"^^ compounds, and it may replace with a siloxane StiveTo^ 
°iol^"l^ compounds may be used with a siloxane derivative. 
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[0100] In addition, in the gestalt of the above-mentioned implementation, although the rechargeable 
battery using the lithium was explained and the case where lithium salt was used as an electrolyte salt 
was explained in each above-mentioned example, this invention is applicable about the electrolyte 
and rechargeable battery which used other electrolyte salts, such as sodium salt or a calcium salt, 
similarly. 

[0101] Furthermore, in the gestalt of the above-mentioned implementation, although the paper type 
rechargeable battery was.explained, this invention is applicable about the thing of other 
configurations, such as telescopic [ which has a button type, a coin type, a square shape, or spiral 
structure ], similarly again. 

[0102] In addition, although the case where the electrolyte of this invention was used for a 
rechargeable battery was explained in the gestalt of the above-mentioned implementation again, the 
constituent for an electrolyte and electrolytes of this invention can be used about other cells, such as a 
primary cell. Furthermore, it can also use for other electrochemistry devices, such as a capacitor, a 
capacitor, or an electrochromic element. In addition, for example, when using the electrolyte of this 
invention for a capacitor etc., basic-group salts, such as an ammoniimi salt, can also be used as an 
electrolyte salt. 
[0103] 

[Effect of the Invention] Since it was made for the compound and high molecular compound which 
have the functional group in which ether linkage aiid bridge formation are possible and for which a . 
bridge can be constructed to be included according to the constituent for electrolytes given in any 1 
term of a claim 1 or a claim 16 as explained above, the electrolyte of this invention can be easily 
obtained by the polymerization. That is, the effect that the electrolyte which has high membrane 
formation nature and high ion conductivity can be obtained easily is done so. 
[0104] Moreover, since it made the compound which has at least one free end which the functional 
group which can construct a bridge is not allotted as a compound which can construct a bridge, and 
includes ether linlcage included according to the claim 3, the claim 7, the claim 8, or the constituent 
for electrolytes according to claim 10, the free end side chain which includes ether linkage by the 
polymerization can form, and the effect that the electrolyte which has higher ionic conductivity can 
obtain does so. 

[0105] Furthermore, since it was made for the compound which has ether Unkage and a bridge 
formation machine to contain the compound and high molecular compoimd over which the bridge 
was constructed in the bridge formation machine according to the electrolyte given in any 1 term of a 
claim 17 or a claim 32, a high molecular compound and an electrolyte salt can be held between the . 
three-dimensions network structure. Therefore, ion conductivity can be made high, holding high 
membrane formation nature and strong film intensity. Therefore, if an electrochemistry device is 
constituted using this electrolyte, the effect that the electrochemistry device which has a high 
performance easily can be obtained will be done so. 

[0106] In addition, since it was made to have the free end side chain in which the compound over 
which the bridge was constructed includes ether Unkage according to the electrolyte according to 
claim 19 Moreover, since it was made to have the structure where the bridge was constructed over the 
monoester compound expressed with ** 8 according to the electrolyte according to claim 23 or 24 
Moreover, since it was made to have the structure where the bridge was constructed over the 
copolymer including the composition unit shown in ** 10 in the bridge formation machine according 
to the electrolyte according to claim 26, the effect that higher ionic conductivity can be obtained is 
done so. 

[0107] Furthermore, since it was made to carry out the polymerization of the compound for which a 
bridge can be constructed again according to flie manufacture method of an electrolyte given in any 1 
of a claim 33 or the claims 36 after mixing the compound and high molecular compound which have 
the functional group in which ether Unkage and bridge formation are possible and for which a bridge 
can be constructed, the effect that the electrolyte of this invention can be obtained easily is done so. 
[0108] In addition, since the electrolyte of this invention was used, while being able to obtain high 
membrane formation nature and strong film intensity again according to the cell given in any 1 term 
of a claim 37 or a claim 52, high ion conductivity can also be obtained. Therefore, it can manufacture 
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easUy and the effect that a high peifonnance can be obtained is done so. 
Uianslation done.] 
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3.1n the drawings, any words are not translated. 



TECHNICAL FTRT T> 

[The technical field to which invention belongs] this invention relates to the cell which used an 
electrolyte, its manufacture method, and it for the constituent row for electrolytes containing a high 
molecular compound and an electrolyte salt 
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PRIOR ART " ' =— = — == — -. 

[Description of the Prior Art] Recent years come, portable electrical-and-electric-equipment products 
such as a camcorder/movie (video tape recorder), a cellular phone, or a laptop computer, arc 
spreading quickly, and the further high perfonnance-ization of an electrochemistry device is needed 
as a device of such electronic equipment. 

[0003] Conventionally, the liquefied electrolyte made to dissolve an electrolyte salt in water or an 
inflammable organic solvent has been used.as matter with which electrochemistry devices, such as a 
rechargeable battery, manage ionic conduction. However, a liquefied electrolyte has problems, such 
as a liquid spill, and, for this reason, needed to secure confidentiality using the metal container. 
Therefore, generaUy, such an electrochemistry device had the heavy weight, and the flexibility of a 
configuration also had complicatedness low [ a device ] in connection with the sealing process. Then, 
the research using the so-caUed soUd electrolyte which consists of an ion conductivity soUd-state is 
made actively. While there are no worries about a Hquid spiU in a solid electrolyte and being able to 
carry out simple [ of the sealing process for it ], there is an advantage, hke the flexibility of shape 
selectivity is high by the film moldabiUty which can carry out [ lightweight ]-izing of the device and 
which was further excellent in the polymer. 

[0004] GeneraUy this soUd electrolyte consists of a matrix macromolecule and a possible electrolyte 
salt of ionic dissociation. Among these, the matrix macromolecule holds ionic dissociation ability and 
has the function of both sides, such as a duty which soUdifies this ion conductivity sohd-state, and a 
duty as a solvent to an electrolyte salt. About such a soUd electrolyte, the report that the ionic' 
conductivity of about 1x10 to 7 S/cm was obtained by the system which dissolved the hthium 
perchlorate in die polyethylene oxide by Armand and others of the Grenoble university (France) is 
carried out in 1978, and examination has also been performed still more actively since then about the 
vanous polymeric materials focusing on the polymer which has polyether combination now. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since it was made for the compound and high molecular compound which 
have the functional group in which ether linkage and bridge formation are possible and for which a 
bridge can be constructed to be included according to the constituent for electrolytes given in any 1 
term of a claim 1 or a claim 16 as explained above, the electrolyte of this invention can be easily 
obtained by the polymerization. That is, the effect that the electrolyte which has high membrane 
formation nature and high ion conductivity can be obtained easily is done so. 
[0104] Moreover, since it was made the compound which has at least one free end which the 
functional group which can construct a bridge is not allotted as a compound which can construct a 
bridge, and includes ether linkage to be included according to the claim 3, the claim 7, the claim 8, or 
the constituent for electrolytes according to claim 10, the free end side chain which includes ether 
linkage by the polymerization can form, and the effect that the electrolyte which has higher ionic 
conductivity can be obtained does so. 

[0105] Furthermore, since it was made for the compound which has ether linkage and a bridge 
formation machine to contain the compound and high molecular compound over which the bridge 
was constructed in the bridge formation machine according to the electrolyte given in any 1 term of a 
claim 17 or a claim 32, a high molecular compound and an electrolyte salt can be held between the 
three-dimensions network structure. Therefore, ion conductivity can be made high, holding high 
membrane formation nature and strong film intensity. Therefore, if an electrochemistry device is 
constituted using this electrolyte, the effect that the electrochemistry device which has a high 
performance easily can be obtained will be done so. 

[0106] In addition, it is since it was made to have the free end side chain in which the compound over . 
which the bridge was constructed includes ether linkage according to the electrolyte according to 
claim 19. Moreover, since it was made to have the structure where the bridge was constructed over 
the monoester compound expressed with ** 8 according to the electrolyte according to claim 23 or 
24, and since it was made to have the structure where the bridge was constructed over the copolymer 
including the composition unit shown in ** 10 in the bridge formation machine according to the 
electrolyte according to claim 26, the effect that higher ionic conductivity can be obtained is done so. 
[0107] Furthermore, since it was made to carry out the polymerization of the compound for which a 
bridge can be constructed again according to the manufacture method of an electrolyte given in any 1 
of a claim 33 or the claims 36 after mixing the compound and high molecular compound which have 
the functional group in which ether hnkage and bridge formation are possible and for which a bridge 
can be constructed, the effect that the electrolyte of this invention can be obtained easily is done so. 
[0108] In addition, since the electrolyte of this invention was used, while being able to obtain high 
membrane formation nature and strong film intensity again according to the cell given in any 1 term 
of a claim 37 or a claim 52, high ion conductivity can also be obtained. Therefore, it can manufacture 
easily and the effect that a high performance can be obtained is done so. 
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TECHNICAL PROBLEM- " — ' — = = 

[Problem(s) to be Solved by the Invention] The soUd electrolyte using a straight chain-hke polyether 
which is represented by this polyethylene oxide as a matrix shows ionic conduction, when the ion 
which is dissolving moves by the local segmental motion of a macromolecule chain in the inside of 
the amorphous phase more than the glass transition temperature of a matrix polymer. 
[0006] However, the ion which is dissolving mto the matrix of the shape of a straight chain Uke the 
polyethylene oxide which is the polymer of semicrystallinity, especially the cation were strongly 
configurated according to the interaction with a macromolecule chain, this became a point 
constructing [ false ] a bridge, and they caused partial crystallization, and had the problem that a 
segmental motion wiU fall. Therefore, in order to realize higher ionic conductivity under a room 
temperature, to perform a molecular design which the dissociating power of an electrolyte salt is high, 
and the amorphous (amorphous) field where ion tends to move within a matrix exists mosfly, and 
keeps the glass transition point of a polymer low is desired. 

[0007] In addition, the attempt which raises ionic conductivity by introducing branching structure 
into a polyethylene-oxide frame as this kind of a molecular design, for example is performed (21 the 
■ Watanabe justice, Netsu Sokutei 24 (1) ppl2- 1996). However, this kind of polymer has the problem 
that the synthetic method is complicated. 

[0008] Moreover, otherwise, the three-dimensions network structure is introduced into a matrix 
macromolecule, the atteinpt which makes crystalKzation of a polymer check is made, and the method 
of carrying out the polymerization of the acrylic or the methacryhc system monomer which has a 
polyoxyalkylene component as an example of this kind of molecular design is reported (JP,5- 
25353,A). However, since the melting nature to the monomer of an alkaU-metal salt is low- there is 
problem that sufficient ionic conductivity is not obtained. Therefore, the new solid electrolyte 
replaced with these is called for. 

[0009] this invention was made in view of this trouble, and the purpose is in offering the cell which 
used an electrolyte, its manufacture method, and it for the constituent row for electrolytes which car 
show high ion conductivity. 
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MEANS ' 

[Means for Solving the Problem] The constituent for electrolytes by this invention contains the 
compound which has the fianctional group in which ether linkage and bridge formation are possible 
and for which a bridge can be constructed, a high molecular compound, and an electrolyte salt. 
[0011] The compound with which the electrolyte by this invention has ether linkage and a bridge 
formation machine contains the compound over which the bridge was constructed in the bridge 
formation machine, a high molecular compound, and an electrolyte salt. 

[0012] The manufacture method of the electrolyte by this invention mixes the compound which has 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, a high molecular compound, and an electrolyte salt, and makes the compound 
which can construct a bridge construct a bridge. 

[0013] After the manufacture method of other electrolytes by this invention mixes the compound 
which has the functional group in which ether linkage and bridge formation are possible and for 
which a bridge can be constructed, and a high molecular compound and makes the compound which 
can construct a bridge constract a bridge, it adds an electrolyte salt. 

[0014] The cell by this invention is equipped with an electrolyte with a positive electrode and a » 
negative electrode, and an electrolyte contains the compound with which the bridge was constructed 
over the compound which has ether linkage and a bridge formation machine in the bridge formation 
machine, a high molecular compound, and an electrolyte salt. 

[0015] In the constituent for electrolytes by this invention, since the compound which has the 
functional group in which ether linkage and bridge formation are possible and for which a bridge can 
be constructed, and the high molecular compound are included, the electrolyte in which high ion 
conductivity is shown is obtained. 

[0016] In the electrolyte by this invention, the electrolyte salt dissociated with the high molecular 
compound between the compounds with which the bridge was constructed over the compound which 
has ether linkage and a bridge formation machine in the bridge formation machine exists. Therefore, 
high ion conductivity is shown. 

[00171 By the manufacture method of the electrolyte by this invention, after the compound which has 
the ftmctional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, a high molecular compound, and an electrolyte saJt are mixed, a bridge is 
constmcted over the compound for which a bridge can be constmcted. 

[0018] By the manufacture method of the electrolyte by this invention, after the compound which has 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, and a high molecular compound are mixed and the polymerization of the 
compound which can construct a bridge is carried out, an electrolyte salt is added. 
[0019] By the cell by this invention, when the ion produced by the maceration of an electrolyte salt 
moves between a negative electrode and a positive electrode in the inside of an electrolyte, it 
discharges. Here, since it has the electrolyte of this invention, it has high ion conductivity and the 
outstanding cell performance is shown. 
[0020] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in 
detail. 

[0021] The electrolyte concerning the gestalt of 1 operation of this invention contains the compound 
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which has the three-dimensions network structure by which the bridge was constructed over the 
compound which has ether linkage and a bridge formation machine in the bridge formation machine, 
the high molecular compound, and the electrolyte salt Thus, the compound which has the three- 
dimensions network structure and over which the bridge was constructed is included because 
membranes cannot be formed since a fluidity is shown as molecular weight becomes low, and it is 
hard to obtain sufficient fihn intensity only with a high molecular compound also in a hi^ molecular 
weight object That is, the compound which has this three-dimensions network structure and over 
which the bridge was constructed is for holding a high molecular compound and an electrolyte salt 
between the three-dimensions network structure, and collateralizing membrane formation nature and 
strong film intensity. 

[0022] As this compound over which the bridge was constructed, what has the structure where the 
bridge was constructed over either [ at least ] the straight chain-like compound or the compound of 
the pectinate in the bridge formation machine is mentioned, and you may have the side chain, for 
example. In addition, this compound over which the bridge was constructed is not restricted to that by 
which the bridge was constructed over the open chain compound that what is necessary is just to have 
the strijcture where the bridge was constructed over the compound which contains a chain-like atomic 
arrangement in part at least for example, but may have the structure where the bridge was constructed 
over the compound which has an annular atomic arrangement in part. That is, this compound over 
which the bridge was constructed may have the annular atomic arrangement in the principal cham or 
. the side chain. 

[0023] Moreover, a bridge may be constructed over the compound with which the compound with 
which this compound over which the bridge was constructed has at least one bridge formation 
machine has a bridge formation machine in what position that what is necessary is just to construct a 
bridge. For example, although the bridge was constracted over the straight chain-like compound, the 
bridge may be constructed over the compound which has a bridge formation machine to ends, arid 
may be constructed over the compound which has a bridge formation machine at one end at the case. 
Although the bridge was constructed over the compound of the pectinate, the bridge may be 
constructed over the compound which has a bridge formation machine at at least one end at the case. 
Namely, this compound over which the bridge was constructed should just form the three-dimensions 
network structure which can hold a high molecular compound and an electrolyte salt 
[0024] However, in order to realize higher ionic conductivity, it is desirable to have tiie structure 
where the bridge was constructed over the compound which has at least one ftee end which a bridge 
formation machine is not arranged and includes ether hnkage. It is because it will have the fi^ end 
side chain which branching structure is introduced into the three-dimensions network structure by 
this, arid includes ether hnkage. For example, when constitoted by the compound with which the 
bridge was constracted over the straight chain-like compound, it is desirable to have the structure 
where the bridge was constructed over the compound which has a bridge formation machine at one 
end in addition to the structure where the bridge was constructed over the compound which has a 
bridge formation machine to ends. Moreover, when constituted by the compound with which die 
bridge was constracted over the compound of the pectinate, it is desirable to have the stracture where 
the bridge was constracted over the compound of the pectinate which has at least one free end on 
which a bridge formation machine is not arranged. Furthermore, when constimted by the compound 
with which the bridge was constracted over the straight chain-Uke compound and the compound of 
the pectinate, it is desirable to have the structure where the bridge was constracted over the 
compound of the shape of a straight chain which has a bridge formation machine at one end. or the 
stracture where the bridge was constracted over the compound of the pectinate which has at least one 
free end which is not matched with a bridge formation machine. 

[0025] This compound over which the bridge was constructed may have the stracture of cross Unkage 
by combination Uke a tiiroat, such as ether linkage, ester combination, or a urethane bond, again. For 
example, the compound which has an allyl group, a vinyl group, an acrylate machine, a methacrylate 
machine, the functional group that has cycloolefm stracture, or an active hydrogen machine may have 
the structure of cross linkage over which the bridge was constracted in them. Moreover, you may 
have the stracture of cross linkage from which plurality differs in 1 compound. 
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[0026] Specifically as such a compound over which the bridge was constructed, what has the 
structure where what has the structure of cross linkage by which the bridge was constructed over the 
ester compound in the bridge formation machine was mentioned, and the bridge was constructed over 
at least one sort in a monoester compound, a diester compound, and a triester compoimd especially is 
desirable. For example, what has the structure where the bridge was constructed over the diester 
compound including the oxy-alkylene structure expressed with the general formula shown in ** 19 as 
a compound which has the structure where the bridge was constructed over the diester compound in 
the bridge formation machine is mentioned. 
[Formula 19] 

Ri jj / R2 \ O R3 

The inside of a formula, Rl, and R2 And R3 A hydrogen atom or the alkyl group of carbon numbers 
1-6 is expressed, and even if each is the same, it may differ. Moreover, x and y are the integers of 
x>=l and y>=0 or x>=0, and y>=l. 

[0027] In tiiis case, it is more desirable to have the structure where the bridge was constructed over 
the monoester compound with which the diester compound expressed with the general formula 
shown in ** 19, for example includes the oxy-alkylene structure which is expressed with the general 
formula shown in ** 20 in addition to the structure where the bridge was constructed in the bridge 
formation machine in the bridge formation machine. It is because a free end side chain including 
ether linkage is introduced and higher ionic conductivity can be obtained, as mentioned above. 
[Formula 20] 

CH2=C — C ---04-CH2CH20-)j^CH^^^^ 

The inside of a formula, R4, and R5 And R6 A hydrogen atom or the alkyl group of carbon numbers 
1-6 is expressed, and even if each is the same, it may differ. Moreover, X and Y are the integers of 
X>=1 and Y>=0 or X>=0, and Y>=1, 

[0028] In this case, as for the structure where the bridge was constructed over the diester compound 
in the bridge formation machine, and the structure where the bridge was constructed over the 
monoester compound in the bridge formation machine, in the weight ratio (a monoester compound / 
diester compound) of a monoester compound to a diester compound, it is desirable that it is within 
the limits of 5.0 or less more greatly than 0. It is because the three-dimensions network structure 
cannot be constituted if there is little structure where the bridge was constructed over the diester 
compound, but the free end side chain which includes ether linkage when there is little structure 
where the bridge was constructed over the monoester compound decreases and ionic conductivity 
cannot be made high. 

[0029] Moreover, what has the structure where the bridge was constructed over the triester compound 
including the oxy-alkylene structure expressed with the general formula shown in ** 21 as a 
compound which has the structure where the bridge was constructed over the triester compound, for 
example in the bridge formation machine is mentioned. 
[Formula 21] 



/ CH3 \ 0 R7 
CH2- 0-f. CH2CH20^XcH2CHO-4--C - C=CH2 



/ CH3 



CH — 0 4- CH2CH20-)4-CH2CH0-/— C — C =CH2 



I II I 



/ CH3 \ O R9 
CH2— 0-(-CH2CH20-)^CH2CHO-tL-c_c=CH2 
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The inside of a fonnula, R7, and R8 And R9 A hydrogen atom or the alkyl group of carbon numbere 
1-6 IS expressed, and even if each is the same, it may differ. Moreover, p and q are the integers of 
p>=l and q>=0 or p>=0, and q>=l. 

[0030] Although especially the composition ratio of the oxyediylene unit of the triester compound 
shown m this ** 21 and an oxypropylene unit is not limited, it is desirable that it is within the limits 
of 0.1 <=q/p<=4. It IS because it will become weak if many [ if there are too few oxyethylene units a 
mechanical strength will faU, and / too ]. Moreover, although any of the shape of the letter of a blo^k 
or random are sufficient as the joint format of an oxyethylene unit and an oxypropylene unit, the 
shape of random is more desirable. 

[0031] It is more desirable to have the structure where the bridge was constructed over the monoester 
compound expressed with the general formula shown in ** 20 in the bridge formation machine in 
addition to the structure where the bridge was constructed over the triester compound expressed with 
the general formula shown in ** 21 in the bridge formation machine, as mentioned above also in this 
case. 

[0032] moreover - as the compound over which the bridge was constructed - these - others - for 
example, what has the structure where the bridge was constructed over the copolymer including the 

composition umt shown in the composition unit shown in** 22 and** 23 in the bridge formation 
machine IS mentioned Since according to this compound the free end side chain which includes ether 
hnkage by the composition unit shown in ** 22 is introduced and high ionic conductivity can be 
obtained, it is desirable. ^ , 
[0033] 

[Formula 22] 

CH2 
I 

0-(-CH2CH20-)fp-Rio 

RIO expresses at least one sort in the alkyl group of carbon numbers 1-12, the alkenyl machine of 
carbon numbers 2-18, the cycloalkyl machine of carbon numbers 3-8, the aryl group of carbon 
. numbers 6-18. the aralkyl machine of carbon numbers 7-12, and a tetrahydropyi^yl group among a 
fonnula, and h is the integer of l<=h<=12. In addition. RIO may express the same content in all 
composition umts, and may express the content which changes with composition units 
IPormula 23] 
-^-CH2CH0-^ 

Rii 

Rl 1 expresses among a formula at least one sort in at least one side of the functional groups which 
have at least one side of the functional groups which have an active hydrogen machine and an 
unsaturahon double bond or an active hydrogen machine, and an unsaturation double bond a 
hydrogen atom, an alkyl group, an alkenyl machine, a cycloalkyl machine, and an aryl group In 
addition Rl 1 may express the same content in aU composition units, and may express the content 
which changes with composition units. 

[0034] Any of the shape of the letter of a block or random are sufficient as the joint format with the 
composition umt shown m the composition unit which especially the composition ratio with the 
composition umt shown in the composition unit shown in ** 22 in this copolymer and ** 23 is not 
hmited. and was shown in ** 22, and ** 23. Incidentally, in this copolymer, the functional group 
which can construct a bridge is a functional group which has an active hydrogen machine and an 
unsaturation double bond. As a functional group which has an unsaturation double bond the 
functional group which has an allyl group, a vinyl group, an acrylate machine, a methac^late 
machine, or cycloolefin structure is mentioned. 

[0035] "Diat by which the bridge was constructed over the copolymer specifically expressed with the 
general fonnula shown in ** 24 as a compound which has such structure, and over which the bridge 
was constnicted m the bridge fonnation machine is desirable. In ** 22. as for the copolymer shov^^ in 
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** 24, k includes [RIO / Rl 1 ] the composition unit which consists of an allyl group in the 
composition unit which consists of a methyl group, the composition unit which Rll becomes from a 
hydrogen atom in ** 23, and ** 23 by two. 
[Formula 24] 

CH2CH20-)p(- CH2CH0 -4; ^ CH2CHO ^ 

I I 
CH2 CH2 

0-hCH2CH20-^CH3 0— CH2CH = CH2 
i, j, and k are one or more integers among a formula. 

[0036] In addition, you may mix and use two or more compounds with which such structures differ 
for this compound over which the bridge was constructed. For example, you may mix and use the 
compound which has the structure where the bridge was constructed over the copolymer including 
the compound which has the stracture where the bridge was constructed over the ester compound 
shown in ** 19, and the composition unit shown in the composition imit shown in ** 22, and ** 23. 
[0037] A high molecular compound is for dissolving an electrolyte salt. It is n (SiOCH3 R) which has 
the chain combination of silicon (Si) and oxygen (O) in a basic skeleton and by which the side chain 
R was added to silicon as this high molecular compound, for example. The shape type siloxane 
derivative of a chain expressed is mentioned. In this case, a substituent or a side chain radical R is a 
monovalent organic machine, and serves as the structure where an electrolyte salt can be dissolved, 
by choosing a side chain radical R moderately. Therefore, as for the average molecular weight of this 
siloxane derivative, it is desirable that it is 100000 or less. 

[0038] Moreover, since high compatibility with the compound with which the bridge was constructed 
over the compound which has ether linkage in the bridge formation machine is needed while 
dissolving an electrolyte salt effectively, as for this siloxane derivative, it is desirable to include ether 
linkage in a substituent or a side chain radical R. As such a side chain radical R, there are alkoxy 
groups, such as an ethoxy basis, a propoxy group, a butoxy machine, and a methoxy machine. 
Moreover, the hydrogen in a side chain radical R may be replaced by halogens, such as boron or a 
fluorine. 

[0039] What is specifically expressed with the general formula shown in ** 25 as such a siloxane 
derivative is desirable. 
[Formula 25] 

CH3 CH3 

I I 
CH3— Si— O— Da — Db— Si— CH3 

I I 
CH3 CHs 

CHa 

I 

D = — Si— O— 
I 

CHa 



CH3 
I 

D'=:— Si — 0 — 

I 

CH2— CH2— CH2— 0-^CH2— CH2— 0-)j5^CH — CH2— O-V-Ria 

V CHa /n 



a expresses the integer of 0 to 100 among a formula, b expresses the integer of 1 to 100, m expresses 
the integer of 0 to 100, n expresses the integer of 0 to 100, and R12 expresses a hydrogen atom or an 
alkyl group. In addition, at the time of b> 1, even if b D' is the same, they may differ. Moreover, the 
hydrogen atom contained in D' and R12 may be replaced by the halogen atom. 
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[0040] An electrolyte salt is for giving ion conductivity by maceration, and is expressed with the 
general formula shown in ** 26. 

[Formula 26] A expresses a cation among AB formula and B expresses an anion. 
[0041] A light metal salt etc. is mentioned as this electrolyte salt, and, specificaUy, it is used 
according to the purpose from alkaline-earth-metals salts, such as alkali-metal salts, such as a lithium 
(U) salt, a sodium (Na) salt, or a potassium (K) salt, a calcium (calcium) salt, or a magnesium (Mg) 
salt, etc. In addition As Uthium salt ♦* 0004, LiBF4, LiPF6, LiAsF6, LiAlCM USbF6 LiCF3 
S03 LiN (CF3 S02)2, UC4 F9 SOS, UCF3 C02, and liN (CF3 C02)2 It is. ete. - as sodium salt ~ 
NaC104, NaBF4, NaSCN, etc?, - it is - as potassium salt .- KBF4 etc. it is The need is acceptedi a 
gap, one sort, or two sorts or more are mixed, and these are used. 

[0042] In addition, when a siloxane derivative is used as a high molecular compound, as for the rate 
of the compound and high molecular compound over which the bridge was constructed, it is desirable 
to make mto within the limits below the 10000 weight sections the compound over which the bridge 
was constructed to the 100 weight sections of a siloxane derivative more than 10 weight sections It is 
because un-arrangmg - a fihn becomes easily or hard - will arise if fflm intensity is not enough if 
there are few compounds over which the bridge was constructed than 10 weight sections, and the 
10000 weight sections are exceeded, although based also on the molecular weight of a siloxane 
daivative, or an electrolytic use. 

[0043] Moreovier, the rate of the electrolyte salt to the compound over which the bridge was 
constructed is a rate (the number of mols of the ether linkage unit in the number of mols / compound 
with which the bndge was constructed of an electrolyte salt) of the number of mols of an electrolyte 
salt to the number of mols of the ether Unkage unit in the compound over which the bridge was 
constructed, and it is desirable that it is within the limits of five or less [ 0.0001 or more ] As for the 
rate of the electrolyte salt to a siloxane derivative, it is desirable similarly that it is [ of the number of 
mols of the electrolyte salt to the number of mols of the ether Unkage unit in a siloxane derivative ] 
witiiin the Umits of five or less [ 0.0001 or more ] comparatively (the number of mols of the ether 
hnkage umt m the number of mols / sUoxane derivative of an electix)lyte salt). It is because high ionic 
conductivity can be obtained within the limits of this. ; . 

[0044] The number of mols of the ether linkage unit incidentally included in one mol of diester 
compounds shown in ** 19 is mol (1+x+y), and the number of mols of the ether linkage unit included 
m one mol of copolymers shown in ** 24 is {i+(l+l+2) xj+(l+l) xk} mol. 
[0045] The electi-olyte which has such composition can be manufactured as follows using the 
following constituents for electrolytes. 

[0046] First, the constituent for electix)lytes containing the compound which has the functional group 
m which eflier linkage and bridge formation are possible and for which a bridge can be constructed, a 
high molecular compound, and an electrolyte salt is prepared. Among these, a high molecular 
compound and an electrolyte salt are as having mentioned above. For example, a siloxane derivative 
IS prepared as a high molecular compound, and at least one sort of lithium salt is prepared as an 
electrolyte salt. 

[0047] The compound which can constinct a bridge turns into a compound which has the tiiree- 
dimensions network structure mentioned above according to bridge formation and over which the 
bndge was constiiicted, the compounds or tiiose mixture of the pectinate are sufficient also as a 
sfraight Cham-like compound, and they may have the side chain. Moreover, as long as it has the 
chain-hke atomic arrangement in part at least, the compound which has an atomic arrangement also 
with an open chain compound annular to a part of principal chain or side chain is sufficient. 
Furthermore, if it has at least one functional group which can construct a bridge, any number of 
numbers are good and the position is also good anywhere. For example, in die case of the sd-aight 
cham-hke compound, you may have to ends the functional group which can construct a bridge and 
may have only at one end. You may be the many organic functions which may have tfie functional 
group which can construct a bridge over at least one end in the case of the compound of die pectinate 
and it has three or more. 

[0048] Moreover, the compound which can construct a bridge may have what functional group as a 
functional group which can constiiict a bridge. SpecificaUy. the compound which has an ester 
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compound or an aUyl group is mentioned. For example, as long as it is an ester compound, you may 
have a monoester compound, a diester compound, a triester compound, or ester combination four or 
more. Furthermore, the compomid in which this bridge formation is possible may contain two or 
more sorts of things from which the number of the functional groups which can construct a bndge 
differs, and may contain two or more sorts of things from which the kind of functional group which 
can construct a bridge differs. . , 

[00491 The triester compound expressed with the general formula shown m the monoester compound 
and ** 21 which are expressed with the diester compound expressed with the generd formula shown 
in ** 19 as a compound in which such bridge formation is possible, for example, and the general 
foimula shown in ** 20 is mentioned. In addition, it is more desirable to mclude the monoester 
compound shown in ** 20 in addition to this compound, when using the diester compoimd shown m 
** 19 Asmentionedabove.whenthisconstructsabridge,itisforfonmngafTeeendsidecham 
including ether Unkage. In this case, as for the weight ratio (a monoester compound /diester 
compound) of a monoester compound to a diester compound, it is desirable that it is withm the hmite 
of 5 0 or less more greatly than 0. Moreover, it is more desirable to include the monoester compound 
shown in ** 20 in addition to this compound, when using the triester compound shown in 21 . 
rOOSOl A copolymer including the composition unit shown in the composition umt shown m 22 
and ** 23 as a compound which can construct a bridge over others, for example etc. is mentioned. 
Specifically, the copolymer shown in** 24 is desirable. _ ^ 

r0051] In addition, it is desirable to make into within the limits below the 10000 weight sections the 
compomid which can construct abridge more than 10 weight sections to the 100 we^t sections of a 
sUoxane derivative as the rate of the compound and high molecular compound which can construct a 
bridge was mentioned above, when a sUoxane derivative was used as a high molecular compound. 
Moreover die rate of the electrolyte salt to the compound which can construct a bndge as mentioned 
above The number of mols of the electiolyte salt to the number of mols of die etiier Unkage umt m tiie 
compound which can construct a bridge comparatively (the number of mols of die ether hnkage unit 
in the compound in which electrolytic number of mols / bridge fomiation are possible) The rate of the 
aforementioned electrolyte salt [ as opposed to / it is desirable that it is within the hmits of five or 
less / 0.0001 or more /, and / a siloxane derivative ] It is desirable tiiat it is [ of the number of mols of 
die electrolyte salt to die number of mols of the ether Unkage unit in a siloxane denvative widun die 
Umits of five or less [ 0.0001 or more ] comparatively (tiie number of mols of die etiier Unkage umt m 
electi:olytic number of mols / siloxane derivative). , , . i a 

[00521 Subsequentiy, tfie compound which has die functional group in which diese etiier Unkage and 
bridge formation are possible and for which a bridge can be constiiicted, a high molecular compound, 
and an electiolyte salt are mixed, and uniform mixtiire is produced. In addition, a polymenzation 
mitiator is also added if needed in tiiat case. A polymerization initiator is needed except when 
irradiation of an electron ray performs a polymerization, and it has a photopolymenzation imtiator 
and a thermal polymerization initiator. 

[0053] As a photopolymerization initiator, tiiere is acetophenone, TORIKURORO acetophenone, 2- 
hydroxy-2-metiiylpropiohenone,2-hydroxy-2-metiiylisopiopiophenone, 1-hydroxy cyclohexyl 
ketone BENZO iso etiier, 2, and 2-dietiioxy acetophenone or a benzyl dimediyl ketal, for example. 
Moreover, as a tiiermal polymerization initiator, tiiere is initiators, such as elevated-temperature 
polymerization initiators, such as cumene hydroperoxide, t-butyl hydroperoxide, a JIKUMI looper 
oxide or G t-butyl peroxide, or a benzoyl peroxide, a lauroyl peroxide, a persulf ate. or an 
azobisisobutyronittil, or a redox initiator, for example. As a polymerization initiator, you may mix 
and use 1 of sorts of tiiese, and two sorts or more. ^ , . „ ... *• * 

[0054] In addition, a polymerization initiator is added in tiie range of die 0.1 - 1.0 weight section to 
tiie compound 100 weight section which has die functional group in which etiier linage and bndge 
fonnation are possible and for which a bridge can be consti:ucted. It is because an effect does not 
change even if a rate of polymerization wiU faU remarkably and will add exceedmg die 1.0 weight 
sections, if fewer dian tiie 0.1 weight section. • • ^- * ^ 

[0055] Then, ultraviolet rays, an electron ray, X-iays, gamma rays, microwave, or a RF is mradiated at 
tins mixtiire, or tiiis mixtiire is heated, and die polymerization of die compound which can constiuct a 
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»nH ''f ^ over compound which can construct a bridge by this 

and the electrolyte concerning the gestalt of this operation is obtained 6 
S ' u''"'" «>"^PO"°d which can construct a bridge, a high molecular compound, 

and an dectrolyte salt are mixed, proper organic solvents, such as an acetonitrile. are used and you 
Sn^tnH. T ^ *i performing dryness processing of leaving or heating in 

^'^^g the polymerization of the impound which can 
construct a bndge. and makmg it remove an organic solvent, and obtaining the ^ture. perfoimine 
diyness processmg and removing an organic solvent, you may be made to carry out the 
polymerization of the compound which can construct a bridge 

^ electiolyte can be manufactured even if it performs it as follows. 
[0058] Fust, the compound which has the functional group in which ether linkage and bridge 
formation are possible and for which a bridge can be constructe4 a high molecdar compomid. and an 
electrolyte sdt are prepared like the previous manufacture method. Subsequently i^^Z^T 

i?2Tf "^'T ' compound A potyi;e^S,riS.*tor 

briZt JJ^"" H TT"' polymerization of the compomid wWchVan construS^a 

bndge is earned out hke the previous manufacture method, and the compomid which can constract a 

^.nstoicted m the bndge fonnation machine. Dissolve an electrolyte salt in the organic sol^fX 
it^tins mixture is made to penneate. and dryness removal of the organic solvent is carried out 

EeSl«H?n ^'^'^^ "^^'^^^^"^ of polymerization reaction are not limited, 

pol^enzation reaction is considered from the simple nature of equipment, andacostside andUV 
fTtTth n'""^ polymerization is desirable. Moreover, when, producing the elit;, w Zd 
for hthium eel usmg alkah-metal ion, a lithium ion battery, and a sodium cell for examr^ra^S 
the solvent and polymenzation initiator at the time of mixing the constituent for electrolSn^eW 
decompound high molecular compound, and alkaU-metal salt which can constmct a Sge Td 
^^^T 7^^^ '"" ^^ P''^^™ dehydration processing, and it is desirable to also m^ 
atmosphere under mmiufacture into low hmnidity. It is because there are some which are decomnosed 
depending on the kind of alkali-metal salt when this reacts with moisture. MoreovS iUs Sa2^ 
^ metal and moistme react violently in a negative electrode when it uses as a 5l 
[0060] Thus, flie electrolyte manufactured is used for a cell as follows. Here, the example of the 
^h^eable battery which used the Uthimn is given and it explains below ^ith refe3e to a 

mi]mmngd expresses the cross-section stmcture of the rechargeable battery using the 

cineH n T™"^ ^ ^^^ti^'^' shownTn drawing 1 is 

caUed o-calkd paper type. The laminating of this rechargeable battery is earned o ut through L 
electrolyte 13 which requires a negative electrode 11 and a positive ekctrode 12 for the^estlfS this 
operation, sheathing of the couple which the insulating pac4ig 14 is arranged by AeTe sfd^^Ld wi 
anangedso that itmight face across a negative electrode 11 and a positive electr^ 12 nSl^n- 

P""^"^ P^"Phery section of members 15 and 16 

[0062] TTie negative electrode 11 contains occlusion and the metal which can be ****ed the aUov or 

Fep^d m predetenmned temperature and predetennined atmosphere, for example, carbon bl^k 
such as corks such as pyrolytic carbons, petrolemn coke, or pitch coke, artifici/griphites naS 
graphites and acetylene black, glassy carbons, the organic pSymeric-mterid bSf^^^^^^ 
cjubon fiber is used. In addition, an organic polymeric-matTrirbaking object caSlvSc 
pdj^nc matenals at the suitable temperature of 500 deg^^ 

[0063] a positive electrode 12 - as a positive active material - TiS2, MoS2 and NbSe2 Or V2 O'J 
etc. - the metallic sulfide which does not contain a lithimn. the oxid;. the 1^^' 'v^i 
contammg a lithium, or the Uthimn multiple oxide is contained In ord;r to make an e2r<tendW 

^ ^ "^''"^^^^ multiple oxide madTil afuwS 

included In addition, one or more kinds of transition metals of M L desirable, and. q^Sy its 
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atleast one sort in cobalt (Co), nickel (nickel), and mang^ese (Mn) i%desijW?:^Jto^r^^^^ 
usually the value of 0 05<=x<=1.10 within the limits, as the example of such a hthium multiple oHde 

Sco02 Sk)2 lix Niy Col-y 02. or (however, the value of x and y changes with charge-and- 
'di^ha^^^^Sa^S.^^ 

STin addition, this Uthium multiple oxide carries out tiitiiration matiire according to 
composition of a riquest of the carbonate of a Uthium. a nitrate, an oxide or a hydroxi(te, and the 
cS of lsit?on metals, a nitnoe, an oxide ^ 

oxveenahnosphere at the temperature within the limits of 600-1000 degrees C. , ^ , , 

SrStiSyte 13 conSns Uthium salt as an electrolyte salt here. Moreover, the d^^olyte 13 
^es dso as the duty as separator in this rechargeable battery. That is. a negative e ectrode 11 and a 
TiLl^til 12^^ isdated. and a Uthium ion is passed, preventing the short circm of the 
c^ntby contact oftwo poles. In addition, you may make it have tiie^ 
iUustrated between a positive electrode 12 and an electrolyte 13 or into an electrolyte 13 be^veen a 
iSeelectrode 11 and an electrolyte 13 if needed. As separator, there is what consits of a 
nonw Jven fabric made of syntiietic resin, such as a polytetrafluoroetiiylene. PolWTOwl^^,OT 
pol^Aylene, a thing which consists of a ceramic fihn. or a thing which consists of a porosity thin 
filmfitai. r 11 

[00661 The rechargeable battery which has such composition acts as follows. .„ , , ^ . , , ^ 
PlnMsrechlgeablebattery.ifitcharges,aUtiuumwiUserveasi^^^^ 
Litiveelectrodel2:andocclusionwiUbecarriedoutt6anegativeelecti:odtellti^^ _ 
d^^^^rf or ex Wle. K it discharges, a Utiuum serves as ^ 

ek^Lde 11, ^nd tiirou^ an electrolyte 13, a metaphor will retiim to a posiUve electtode 12 and^ 
«SuSn wm be carri^out. Here, tiie compound which has ether Unkage and a.bndge formation 
SrcTmainstiiecompoundoverwhichthebridgewasconstnictedinthebndgefom^^^ 

^Wne TdAe electiol^L 13 holds the high molecular compound and tiie bthium ion between tiie 

S^SkSsi^s network s^^ 

fito intensity it also has high ion conductivity. Therefore, it has the outstandmg ceU perform^ce. 
SS^taceitwasmadefortiiecompoundwWchhasether^^^^ 
. iiachine to contain the compound and high molecular compound over which the bridge was _ 
Lstructed in tiie bridge formation machine according to tiie electtoly^^^^^^ 
oneration a high molecular compound and an electrolyte salt can be held between the tiire^^ ^ 
SS;s ne^oTLctiire. Therefore, ion conductivity can be made Wgh. holdmg high membrane 
fomation nature and strong film intensity. Therefore, if an electrochemistiy device is constituted 
Ss eLtrolyte, flie dectrochemistiy device which has a high performance easily can be 

[^Moreover, if it is made to have tiie free end side chain in which tiie compound over which the 
bridge was constructed includes ether Unkage, higher ionic conductivity can be obtained. 
miO] Furthermore, since it was made for tiie compound and high molecular ^^^/^^^jj^f^^^^ 
Z functional group in which etiier Unkage and bridge formation are possible and for a tadge 
b^ construLl to be included according to die constiment for electiolytes concerning tiie gestalt 
7^s rXi. tiie polymerization of tiie compound in which tfiis bridge formation is possible can 
S ^i°y cSed out by irradiation or heating of ultraviolet rays. lUerefore. tiie electirolyte easily built 
over the eestalt of this operation can be obtained. 

[00^ 1] In Stion, since it was made to carry out tiie polymerization of tiie compound for winch a 
bridge can be constructed after mixing tiie compound and high molecular compound which have tiie 
SonS ?ou"n^hich etiier Unkaje and bridge formation are iK>ssible and for which a b^^^^^^^ 
be construcTed Lording to tiie manufactiire metiiod of tiie electiolyte concemmg tiie gestalt of tins 
operation tiie electrolyte easily buiU over tiie gestalt of tins operation can be obtained. 
S ^ermore. sSce tiie electrolyte witii which tiie compound which has etiier Ur^ge and a 
bridge formation machine contains die compound over which tiie bridge was constructed m the 
bridle f oZtion machine was used, while being able to obtain high membrane f^on natiire and 
strong fihn intensity again according to tiie rechargeable battery concermng the gestalt of tins 
o^mtiorTligh ion conductivity can also be obtained. Therefore, it can manufacmre easily and a high 
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* NOTICES* 

Japan Patent Office is not responsible for any 
duiages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE „ .1 . . '^^^ 

FExamolel Furthermore, the concrete example of this invention is explamed m detal. 

(Exa^ Tpir^t as a solvent, to the siloxane derivative and this siloxane derivative of 1 
SS hoimt- 2^ 1.0 mds [/kg ] lithium screw (trifluoromethyl sulfonyj mude (U 

Subsequently, tiie polyethylene glycol dimethacrylate of 2 weight sections shown m ** 28 as a 

.«mnLX^^^^ can constract fbridge over this, and the methoxy polyethylene glyco 

ZorC^teTf2wSs^^^^ 

uniform solution. 

[0075] 

[Formula 27] 

CH3 /CH3 

CH3— Si— o4-Si 



— o-W-si— < 



\ I /\ I / ' 

CH3 \CH3 /o\CH2CH2CH20(CH2CH20)ioCH3/5 CH3 



[Formula 28] 

CH30 0 CH3 

CH2=C -C -0-f CH2CH20-)5-C-C = CH2 



[Formula 29] 
CHaO 




CH2=C -C-0-^CH2CH20-)g- CH3 

r00761 Then after removing an acetonitrile until it kept at 25 degrees C under reduced pressure of 
SS s;iSrd became 15 weight sections, add 2 of the 0.05 weight section 2-dmiethoxy -2, 

sr2'phen;r^^^^^^ 

Simly on L subsLe made from Teflon. After applying on a subsdrate, it sets in 25-de^C air. 
Td^ are ultraviolet rays 6 mW/cm2 It irradiated for 20 minutes with the qumitity of bght, and 
^^IrZo^^Ln wis performed. It was made to dry after it and under reduced pressure of 60 
d^S for 6 hours, and the electrolyte with a thickness of 100 micrometers was obtamed^ 
XTit is Ae fiL o this electrolyte an area of 0.7854cm 2 It cUpped in the shape of a disk ^t PUt 
En AeeLctxode made from4 stainless steel of a couple, a^^ 
taSlegiees C by the altematmg current impedance method. The result is shown m Table 1. 



[0078] 
[Table 1] 
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05 






0 95 
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0.125 
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L33 


2.66 




0.28 


5 




n 1 cc 

U.IDO 




0^1 


6 






4 


0016 


7 






1 


0.067 


8 






0.25 


0>31 
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[0079] (Example 2) Except for having made into the 0.5 weight section the addition nf th. 
[0080] (Example 3) Except for having made into the 0.125 weight section the addition of th. 
nSh*ri'° for having niade into the 1.33 weight section the addition of the 

[0082] (Example 5) Except for having made into the 0.083 weight section the addition of th. 

eLm f^l^n"" r r '""P"""" ^» construe, a bri^e - 4 wTgh" ^H^L"^ 
[Fonnula 30] 

/ CH3 \ O H 
CH2-04-CH2CH20-^CH2CHo4--C-C=CH2 

/ CHa \ 0 H 



CH— 0-<-CH2CH20-)^CHiHo4-C-C= 



CH2--0-(-CH2Ch 



CH3 \ 0 H 
^CH2CH0-)Lc-C = 



[0085] (Example 7) the thoria chestnut rate compound which reolaced with th,. r«-tK , ^. , 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije ^ "^^'^'^^ polyeAylene 
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dvcol monomethacrylate shown in the polyethylene glycol dimethacrylate shown in-izing 28. and ** 
fr^d was Xwn 1^ ** 30 - 1 weight ******** - except for things, the electrolyte was created 1^ 
S Sai^le 1 Ionic conductivity was investigated about this electrolyte as well as an example 1. The 

Me strth™ Lt .ate compound which replaced with the methoxy pdye^ylene 
dycol mm^ethacryl^^ shown in the polyethylene glycol dimethacrylate shown m-mng 28, and ** 
29 ^d was 1^ ** 30 - 0.25 weight ******** -- except for things, the electeolyte was created 

r^p^Tlonic conductivity w^ investigated ^^^^ 

EgeS/asUoxane derivative/for the siloxane derivative andUti^^ 

w^ first shown m ** 27 ] - it mixed so that it might be set comparatively (tiie number of mols of 
A^SS^t in till number of mols/siloxane derivative of hthiumsalt)to0.06.a^^ 

mixture of a siloxane derivative was adjusted < „,ni % nf 

[0088] Subsequentiy. 20.6 mol % of composition umts shown m ** 31. and 77.5 mol % ot 
ompLonlitssLwn in** 32, Thenmnber average molec^^^^^^^ 

% of composition units shown in ** 33 prepared tiie sohd-state-bke random ^°Poly°^«^.f 820^f^ as 
a compound which can construct a bridge, and it mixed so that it might be c^JJF^^^^yj^^^^ 
niJmber of mols of tiie etiier Unkage unit in die number of mols / copolymer of htiuum to 0 06. 
and tiie mixtiire of tiie mol number of Utiiimn screw imide to tiie number of mols of an etiier hnkage 
unit [ in / a copolymer / for tiiis copolymer and Utiiium screw imide ] which is an 
[0089] 

[Formula 31] 
-<-CH2CH0-f 



CH2 

0-(-CH2CH20-)2-CH3 



[Formula 32] 
-<-CH2CH20-^ 

[Formula 33] 
4-CH2CH0^ 
I 

CH2 



O — CH2CH=CH2 



[0090] -nien. tiie mixtiire of a siloxane derivative and tfie mixture of a copolymer were mixed m tiie 
Letonitrile so tiiat die weight ratio (tiie mixture of a siloxane derivative mixture of a /oovo^^^r) of 
tiie mixture of a siloxane derivative to the mixture of a copolymer might become 5/5 2 and 2- 
dimetiioxy -2 and tiie 2'-phenyl acetophenone were added as a polymenzation imtiator. and it 
considered as the mixed solution. u 
[0091] After adjusting a mixed solution, tiiis mixed solution is uniformly apphed on tiie substtate 
SefromTeflon, and reduced pressure drying is carried out at 25 de^^^ 
?air, and tiiey are ultraviolet raysmW [ 6 //cm ] 2 It irradiated for 20 nunutes witii Ae qu^tity of 
Ught and polymerization reaction was performed. It was made to dry after it and rnider reduc^ 
pressure of 60degrees C for 6 hours, and tiie electrolyte witii a tiiickness of 100 micrometers was 
obtained. Ionic conductivity was investigated about tiiis electrolyte as well as an example 1. The 
result is shown in Table 2. 
[0092] 
[Table 2] 
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[0093] (Example 10) Except for having mixed the mixture of a sUoxane derivative and the mi.t^r. 
[0094] (Example H) Except for having mixed the mixture of a siloxane derivative andthemixtnm 

and1r.r V^T'^ ^^^Pl^ Of comparison ftom fte ^sSex^pIes 9 11 

constructed, and ojher compounds construct a bhdge in a,e ies^ SXyf^^ndoL 

EuI^tZf ' ' H ""^ "^^P^" *^ above-mentioned implementation 

high molecul^ compounds may be used with a siloxane derivative. <««vative. or other 
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JSSn Furthermore, in the gestalt of the above-mentioned implementation although the paper type 
SgeZ^t^^ was explained, this invention is appUcable about the thmg of other 
^SationtSasm 

Sg^abbVate^y Explained in the gestalt of the above-mentioned implementotion ag^^^^^ 
^ns£ for Sectrolyte and electrolytes of this invention can be used about other celb ^uch ^s a 
Tr^^ll FXrmoie!u can also use for other electrochemistry devices, such as a capacitor^a 
Sir Sd^Somic element. In addition, for example, when using the electrolyte of this 
'j:SforTctp"SS!^L,basic-groupsa^^^ 
electrolyte salt. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused 1^ the use of this translation. 

pi^ser*™'"' ^ "^"'P"'"'- '^^^^^'^ the original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTrON OF DRAWINGS 
[Brief Description of the Drawings] 



It is a cross section showing the composition of the rechargeable battery using the 
electrolyte concerning the gestalt of 1 operation of this invention ^ 
[Description of Notations] 

H^'iTlt^X^.-J^"'" ^ " - » ^'--y^. » - packing. ,5. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
dimaaes caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely- 

2,**** shows the word which can not be translatea. 
3.1n the drawings, any words are not translated. 



DRAWINGS^ 



[Drawing 11 
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